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PEEFAC!E  TO  THE  SECOND  EDITION. 


In  prepaj'ing  the  second  edition,  the  work  has  been  care- 
fully revised  thl-oxighout,  and  additions  have  been  made  on 
almost  every  page,  in  the  endeavour  to  render  the  book  a  fair 
representation  of  th'e  present  state  of  medical  ophthalmoscopy. 
The  additions  to  the  text  amount,  in  all,  to  more  than  thirty 
pages.  In  the  appendix,  the  account  of  the  examination  of 
colour-vision  has  been  abridged,  and  the  test-types  omitted. 
The  histories  of  several  of  the  cases  have  been  shortened,  and 
thus  room  has  been  gained,  without  increasing  the  length  of 
the  appendix,  for  the  particulars  of  twelve  additional  cases. 
The  order  of  the  others  has  been  left  undisturbed.  Several 
additional  illustrations  have  been  introduced  in  the  text.. 

I  am  indebted  to  my  friend  Mr.  Nettleship  for  many 
valuable  suggestions,  which  have  been  of  considerable  assist- 
ance to  me  in  the  work  of  revision. 

QuKEN  Anne  Street,  December,  1881. 
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PEEFACE  TO  THE  FIEST  EDITION. 


The  first  intention  in  the  preparation  of  the  following  work 
was  the  puhlication  of  the  series  of  illustrations  of  medical 
ophthalmoscopy  contained  in  the  appended  plates,  and  of  the 
cases  from  which  they  were  made.  I  have  thought,  how- 
ever, that  the  utility  of  these  would  he  increased  hy  the 
addition  of  a  systematic  accou.nt  of  the  suhject  which  they 
illustrate. 

"With  one  or  two  exceptions  all  the  cases  described  and 
figm-ed  were  met  with  in  the  course  of  purely  medical  work, 
chiefly  at  University  College  Hospital,  and  at  the  National 
Hospital  for  the  Paralysed  and  Epileptic.  In  the  preparation 
of  the  illustrations,  great  care  has  been  taken  to  seciu-e  the 
utmost  possible  exactness.    The  autotype  ]Dlates  are  repro- 
ductions of   sepia  drawings;    and  this  method  has  been 
chiefly  employed  because  by  it  a  more  exact  representation 
of  delicate  pathological  appearances  can  be  obtained  than  by 
chromo-lithography.    This  method  has  also  the  advantage 
of  fixing  the  attention  on  the  changes  of  form,  rather  than 
upon  the  alterations  in  colour,  which,  important  as  they 
are,  very  often  mislead  the  inexperienced.  Chromo-litho- 
graxjhy  has  been  employed  for  some  subjects  in  which  the 
changes  of  tint  are  of  predominant  importance.      It  is 
intended  that  the  autotype  plates  should  be  studied  by  the 
aid  of  the  descriptions  prefixed  to  them,  and  it  is  beheved 
that,  thus  examined,  those  who  are  accustomed  to  the  use  of 
the  ophthalmoscope  will  not  miss  the  absent  colours.  With 
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one  or  two  exceptions,  specified  on  p.  321,  the  di-amngs  were 
all  made  hj  the  direct  method  of  examination. 

The  cases  appended  are  for  the  most  part  those  of  which 
the  ophthalmoscopic  appearances  are  figured  in  the  plates. 
A  few  others,  which  furnish  examples  of  important  facts, 
have  been  added.  The  majority  are  published  now  for  the 
first  time.  Many  are  suggestive  in  their  medical  as  well  as  in 
their  ophthalmoscopic  aspects,  and,  since  the  work  is  designed 
especially  for  medical  workers,  the  general  symptoms  are 
narrated,  and  in  some  cases  their  significance  is  briefly 
pointed  out.  The  descriptions  of  the  cases  have  been  ab- 
breviated, as  much  as  was  practicable,  fi-om  more  lengthy 
reports.  The  ophthalmic  siu-geon  may  miss  some  details  in 
the  notes  of  the  ocular  condition,  but  those  which  ai-e  absent 
are,  I  trust,  for  the  most  part  unimportant. 

I  have  included  in  the  appendix  three  pages  of  test-types, 
partly  for  the  convenience  of  medical  workers  who  may 
not  possess,  other  test-types.  The  in  these  types  corre- 
spends  exactly  to  the  -5  (metre— the  old  1|  feet)  of  SneUen. 

In  the  preparation  of  the  systematic  part  of  the  work  I 
have  been  much  indebted  to  the  writings  of  Dr.  Hughlings- 
Jackson,  the  value  and  suggestiveness  of  which  it  is  difiicult 
to  exaggerate;  to  Dr.  Clifford  AUbutt's  important  work  on 
The  Ophthalmoscope  in  Diseases  of  the  Nervous  System 
and  of  the  Kidneys  ;  "  to  the  writings  of  Leber,  for  the  most 
part  summarized  in  his  excellent  treatise  on  Diseases  of  the 
Optic  Nerve  and  Eetina,  in  the  "Handbuch"  of  Graefe 
and  Saemisch;  and  to  the  account  by  Forster,  in  the  same 
work,  of  the  connection  between  morbid  states  of  the  eye  and 
of  the  general  system. 

I  have  to  express  my  thanks  to  several  coUeagues  and 
fnends  who  have  kindly  aUowed  me  to  make  and  publish 
drawmgs  of  cases  under  their  care,  and  have  referred  in 
the  several  places,  to  the  help  thus  afforded.  To  two  of 
my  colleagues.  Dr.  Eadcliffe  and  Dr.  HughHngs-Jackson, 
1  am  particularly  indebted  for  the  readiness  with  which  thev 
have  permitted  me  to  use  my  notes  and  dvaMnngs  of  cas^s 
under  their  care,  in  the  charge  or  observation  of  which  I  have 
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had  the  advantage  of  sharing.    To  Dr.  Wilson  Fox  and  Dr. 
Stephen  Mackenzie,  I  also  owe  special  thanks. 

The  reader  may  perhaps  look  for  information  upon  one 
topic  not  alluded  to  in  the  following  pages,  viz.,  the  nse  of 
the  ophthalmoscope  in  the  study  of  the  action  of  di-ugs.  It. 
was  my  intention  to  include  a  section  on  this  subject,  but  I 
soon  found  that  such  a  chapter  would  be  merely  ft  collection 
of  contradictory  assertions.     There  is  hardly  a  statement 
on  this  subject,  made  by  one  observer,  which  has  not  been 
contradicted  by  some  other  observer,  apparently  of  equal 
competence.      Unfortunately,  such  diversity  of  statement 
is  not  confined  to  this  point.    A  similar  discrepancy  is 
observable  in  the  statements  which  have  been  made  regard- 
ing the  changes  in  functional  diseases  of  the  nervous  system, 
and  the  conclusion  is  unavoidable  that  many  observations 
on  this  subject  possess  a  value  very  disproportionate  to  the 
general  authority  of  the  observers.    Possibly,  by  some,  slight 
morbid  changes  have  been  overlooked ;  ceriainly,  by  others, 
appearances  have  been  regarded  as  pathological,  which  are 
to  be  found  with  equal  frequency  in  normal  individuals. 

I  venture  to  direct  the  attention  of  those  occupied  in  teach- 
ing to  a  point  referred  to  in  the  appendix — the  advantage 
which  it  is  to  students  to  acquii-e  a  knowledge  of  the  use  of 
the  ophthalmoscope  early  in  their  practical  work,  instead  of, 
as  at  present,  leaving  its  acquisition  to  the  last.  Strictly, 
indeed,  the  use  of  the  instrument,  and  the  examination  of  the 
normal  fundus,  are  parts  of  practical  physiology,  and  might 
with  great  advantage  be  taught  in  that  course  in  conjunction 
with  the  study  of  the  anatomy  and  histology  of  the  eye. 
But  whether  this  is  done  or  not,  the  advantage  to  the  student 
of  a  knowledge  of  the  use  of  the  instrument  early  in  his 
hospital  work  is  very  great.     Its  efficient  employment, 
and  still  more,  a  correct  knowledge  of  the  nature  of  the 
various  appearances,  are  only  to  be  acquired  by  a  considerable 
amount  of  practice.    When  the  student,  as  is  now  too  often 
the  case,  only  succeeds  in  seeing  the  optic  disc  just  before  he 
leaves  the  hospital,  his  knowledge  of  the  use  of  the  ophthal- 
moscope, in  most  cases,  ends  with  this.  Whereas  the  whole  of 
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his  practical  work,  in  tlie  medical  and  sm-gical  wards,  and  in 
the  medical  out-patient  room,  supplies  him  mth  opportunities 
for  practice  and  education  in  the  use  of  the  instrument,  and 
the  study  of  the  various  aspects  of  the  normal  fundus,  without 
any  interference  with  other  work— opportunities,  which  if 
lost,  rarely  return,  and  are  not  to  be  found  in  the  practice  of 
the  ophthalmic  surgeon.    I  think,  indeed,  that  a  perusal  of 
the  account  contained  in  the  foUowing  pages  of  the  lai-ge 
number  of  diseases  in  which  significant  changes  in  the  eye 
are  common,  wiH  support  the  opinion  that  the  condition  of 
the  fundus  should  be  systematically  described  in  medical 
case-taking,  and  it  is  only  by  early  education  in  the  use  of 
the  ophthalmoscope  that  such  a  result  can  be  obtained. 


Queen  Anne  Street,  May,  1879. 
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INTEODUCTION. 

The  ophthalmoscope  is  of  use  to  the  physician  because  it 
gives  information,  often  not  otherwise  obtainable,  regarding 
the  existence  or  nature  of  disease  elsewhere  than  in  the  eye. 
The  characters  of  the  changes  which  possess  this  general 
significance,  and  of  the  special  alterations  in  the  fundus  oculi 
in  individual  diseases  which  come  under  the  physician's  care, 
constitute  the  subject  of  the  following  pages. 

The  information  furnished  by  the  ophthalmoscope  depends 
upon  the  circumstance  that  we  have  xmder  observation — 
1.  The  termination  of  an  artery  and  the  commencement 
of  a  vein,  and  the  blood  cu-culating  within  -them.  2.  The 
termination  of  a  nerve,  which,  from  its  close  proximity  to 
the  brain,  and  from  other  circumstances,  possesses  significant 
relations  to  the  rest  of  the  nervous  system.  3.  A  nervous 
structure — the  retina,  which  suffers  in  a  peculiar  way 
in  many  general  diseases,  4.  A  vascular  structm-e — the 
choroid,  which  also  presents  changes  in  certain  constitutional 
affections. 

For  the  efficient  use  of  the  ophthalmoscope  in  medical 
practice,  the  student  must  be  famihar,  first,  with  the  use  of  the 
instrument ;  and,  secondly,  with  the  normal  fundus  oculi,  with 
the  changes  in  its  appearance  (congenital,  &c.)  which  are  of 
^  no  significance,  and  also  with  those  which  are  of  inu-ely  ocular 
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significance,  siicli  as  posterior  staphyloma,  glaucomatous 
excavation,  and  the  like.  An  acquaintance  with  these  must 
be  gained  from  the  ophthalmic  surgeon  before  inferences  can 
safely  be  drawn  regarding  the  general  significance  of  alter- 
ations met  with  in  extra-ocular  disease.  The  follo\ving 
pages  assume  the  possession  of  a  general  knowledge  of  the 
use  of  the  instrument,  but  a  few  words  regarding  some  points 
which  are  of  special  importance  may  be  of  service.  A  note 
on  the  most  convenient  form  of  ophthalmoscope  is  given  in 
the  appendix. 

A  first  requisite  in  medical  ophthalmoscopy  is  familiarity 
with  the  direct  method  of  examination.  The  degree  of 
magnification,  thi'ee  or  four  times  that  obtained  by  the 
indirect  method,  often  reveals  changes  of  the  highest 
significance,  which  cannot  otherwise  be  detected,  or  shows 
the  true  nature  of  appearances  which,  seen  by  the  indirect 
method,  are  obscure.  At  the  same  time,  both  methods 
should  be  employed.  Not  only  has  each  its  special 
advantages,  hut  the  two  together  often  give  information 
which  neither  alone  affords. 

Another  requisite  is  skill  in  the  examination  of  eyes  with- 
out the  use  of  atropine  to  dilate  the  jaupil.  In  most  eyes 
much  can  be  seen  with  the  pupil  undilated,  often  all  that  is 
necessary,  and  almost  always  enough  to  determine  whether  or 
not  there  is  more  to  be  learned  by  examination  imder  atropine. 
The  paralysis  of  accommodation  from  atropine  is  a  source  of 
annoyance,  and  is  especially  resented  by  patients  whose  eyes 
are  examined  on  account  of  general,  not  ocular,  disease,  in 
whom  the  sight  may  have  been  previously  imaffected.  It 
very  commonly  happens  that  in  these  cases  there  is  a  subse- 
quent failure  of  sight,  the  examination  haviug  been  made  on 
account  of  slight  changes,  neiu-itis,  atrophy,  &c.,  Avhich  after- 
wards progressed.  The  f  ailiu-e  of  sight  in  such  cases  will  almost 
certainly,  and  not  imnaturally,  be  ascribed  by  the  patient  to 
the  effect  of  the  atropine.^    For  the  same  reasons,  atroi"»ine, 

'  "If  we  use  the  oplifchalmoscopo,  or  if  we  use  atropine,  or  if  we  apply  ti 
blister  to  the  head,  or  adopt  any  new  Icind  of  trea  tment,  the  patient  may 
blame  us  for  his  blindness,  if  he  saw  well  before  such  procedures.    A  patient 
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wlieu  necessary,  should  be  applied  to  one  eye  at  a  time,  unless 
the  sight  of  both  is  ah-eady  impaired.  If  one  pupil  only  is 
to  be  dilated,  and  it  is  a  matter  of  indifference  Avhich,  an 
eye,  the  sight  of  which  is  impaired,  should  be  chosen  in 
preference  to  the  other. 

In  making  an  examination  with  the  ophthalmoscope,  it  is 
best  first  to  look  at  the  eye  from  a  distance,  in  order  to  ascer- 
tain whether  the  red  reflection  from  the  fundus  is  clear.  This 
at  once  gives  information  regarding  the  presence  or  absence  of 
opacity  of  the  lens  or  vitreous,  or  may  reveal  iritic  adhesions 
— conditions  which  convey  important  inf  onnation,  and  explain 
what  would  otherAvise  be  a  puzzUng  obsciu'ity  of  detail. 
Next,  the  refraction  of  the  eye  should  be  roughly  estimated 
by  observing  if  the  vessels  of  the  retina  can  be  distinctly 
seen  fi-om  a  distance,  and,  if  so,  whether  they  move  in  the 
same  dii'ection  as  the  observer's  head  (hypermetropia),  or  in 
the  opposite  direction  (myopia) .  The  knowledge  of  the  con- 
dition of  the  eye  thus  gained  is  of  much  importance,  since  in 
myopia  the  detaUs  of  the  fundus  appear,  by  the  indirect 
method,  small,  and  in  hypermetropia  they  appear  large.  If 
necessary,  the  degree  of  refraction  may  be  more  accurately 
ascertained  by  the  use  of  test-types  and  lenses,  or  by  a 
refraction  ophthalmoscope. 

It  is  frecjuently  necessary  to  examine  patients  in  bed. 

who  reads  the  smallest  print  and  supposes  his  sight  to  be  good,  may  have 
double  optic  neuiitis.  The  use  of  atropine  afPects  his  sight  for  near  objects 
gravely,  and  if,  from  the  advance  of  the  neuritic  process,  what  I  may  call 
retinal  sight  fails  before  the  effect  of  the  atropine  has  passed  o£E,  he  veiy 
na,turally  blames  us  for  the  subseqiient  peimanent  affection  of  his  sight.  A 
patient,  when  asked  how  long  his  sight  had  been  bad,  replied,  '  Only  since 
the  drops  had  been  put  in.'  "We  must,  then,  when  we  discover  neuritis, 
sight  being  good,  tell  the  patient  that  his  eyes  are  not  really  good,  and  that 
we  are  anxious  about  his  sight.  Whether  wo  give  this  warning  or  not,  we 
shall  be  blamed  by  an  unintelligent  patient  for  '  tampering  with  his  eyes.' 
We  must,  however,  act  for  our  patient's  good,  regardless  of  selfish  con- 
siderations. In  veiy  many  cases  wo  can  see  enough  for  diagnostic  purposes 
without  using  atropine."— Hughlings-Jackson,  Lectures  on  Optic  Neui-itis, 
"  Med.  Times  and  Gaz.,"  September  16,  1871. 

If  atropine  is  employed  it  is  often  well,  when  the  examination  is  over,  to 
contract  the  dilated  pupil  by  the  instillation  of  eserine.  Gelatine  impreg- 
nated with  atropine  and  eserine  (sold  by  Squire)  may  conveniently  bo  caiTiod 
in  the  oplithahnoscopc  case. 
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The  indirect  method  of  examination  can  be  applied  as  readily 
to  a  patient  in  bed  as  to  one  sitting  on  a  chair,  the  most  con- 
venient place  for  the  light  being  on  the  pillow  above  the 
patient's  head.  Even  in  daylight  little  difficulty  is  experi- 
enced unless  the  pupil  is  small,  but  the  examination  is 
facilitated  by  employing  a  lens  in  a  short  tube  from  which  a 
ciu'tain  falls  on  to  the  patient's  face,  as  recommended  by 
Cliiiord  Allbutt  and  by  Gralezowski.  The  examination  of  a 
patient  in  bed  by  the  direct  method  presents  some  difficulty 
to  a  beginner  ;  the  most  convenient  way  is  to  stand  at  right 
angles  to  the  patient,  and  place  the  lamp  on  the  opposite  side 
of  the  patient's  head. 

All  who  have  employed  the  ophthalmoscope  in  medical 
practice  will  agree  with  Hughlings- Jackson  in  urging  the 
routine  use  of  the  instrument  in  all  diseases  in  which 
ophthalmoscopic  changes  are,  even  occasionally,  met  with. 
It  often  happens  that  unexpected  information  is  gained 
regarding  the  natiu^e  of  the  disease,  or  its  probable 
consequences. 

It  has  been  remarked  that  the  medical  ophthalmoscopist 
should  possess  familiarity  with  those  changes  in  the  eye  which 
are  of  purely  ociilar  significance.  It  is  equally  important 
that  he  should  be  familiar  with  those  congenital  changes  in 
the  eye  which  are  of  no  significance.  Many  of  these  will  be 
alluded  to  in  describing  the  morbid  appearances  -wdth  which 
they  are  most  Liable  to  be  confounded.  One  or  two,  which 
give  rise  to  special  trouble  to  the  beginners,  may  be  here 
briefly  mentioned.  One  of  these  is  the  variation  in  the  colour 
of  the  optic  disc.  It  has  been  well  remarked  that  the  tint  of 
the  optic  disc  may  vary  as  much  as  the  tint  of  the  cheek. 
It  is  always  redder  ^in  the  young  than  in  the  old.  In  the 
latter  the  redness  has  often  a  grey  tint  mingled  with  it.  In 
rare  cases,  in  young  persons,  the  tint  may  be  scai'cely  lighter 
than  that  of  the  adjacent  choroid.^  In  cases  in  which  the 
choroid  is  bright  in  tint,  the  appai-ent  redness  of  the  disc  is 

1  As  in  a  case  attending  some  years  ago  at  the  Queen  Square  Hospital, 
in  which,  to  indirect  examination,  although  the  edge  of  the  disc  was  clear, 
there  was  no  recognizable  difference  in  tint  between  it  and  a  bright  choroid. 
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iuoreased  by  indirect  examination  witli  a  wide  pupil  and  a 
bright  light.  It  is  the  sharpness  of  the  edge  of  the  disc  to 
which  attention  should  be  especially  directed. 

When  the  physiological  cup  is  very  large,  the  vascular 
portion  of  the  disc  is  confined  to  a  narrow  rim  at  the  side, 
often  much  narrower  than  that  shown  in  PI.  III.  1,  which, 
represents  a  large  but  not  very  large  cup.  When  the  part 
of  the  disc  occupied  by  the  nerve  fibres  is  reduced  to,'say,  one- 
half  of  that  shown  in  the  figm^e,  the  fibres  are  so  crowded 
together  that  the  choroidal  limit  is  often  less  distinct  than 
normal,  and  the  central  white  cup  may  be  mistaken  for  the 
disc,  the  edge  being  regarded  as  part  of  the  fundus.  The 
mistake  AviU  not  occur,  however,  if  its  danger  is  known,  and 
attention  be  paid;  there  is  no  confusion  with  the  direct 
examination. 

The  white  patches  near  the  disc,  which  are  due  to  choroidal 
atrophy  and  to  opac[ue  nerve  fibres,  sometimes  present  puzzling 
appearances.  The  recognition  of  choroidal  atrophy  by  the 
greyish- white  tint  of  the  sclerotic,  by  the  pigment  distm-banee, 
and  the  unchanged  retinal  vessels,  is  usually  one  of  the  first 
points  learned.  Now  and  then  a  narrow  posterior  staphyloma 
may  surround,  or  almost  smTOund  the  disc,  and  its  edge  may 
be  mistaken  for  the  edge  of  the  disc,  which  then  appears 
white  with  a  red  centre,  an  appearance  with  which  I  have 
knoAvn  beginners  to  be  much  puzzled.  (It  is  well  to  remem- 
ber that  posterior  staphyloma  may  be  seen  occasionally  in 
hypermetropic  eyes,  as  well  as  in  the  myopic  eyes,  in  which 
it  is  so  common.) 

The  white  patches  of  opaque  nerve  fibres  are  characterized 
by  their  position,  adjacent  to  the  disc,  by  the  peculiar  shape 
of  the  spot,  which,  if  large,  follows  the  coui'se  of  the  nerve 
fibres,  by  the  partial  concealment  of  the  vessels,  the  feathery 
edge,  and  by  the  centre  of  the  disc  being  commonly  uncon- 
cealed. When  a  small  patch  lies  near,  but  separated  from  the 
disc,  the  resemblance  to  an  inflammatory  exudation  may  be 

On  direct  examination,  and  with  feeble  xUumination,  a  difference  oould  be 
seen.  The  view  that  the  diso  was  uonnal  was  supported  by  the  authori- 
tative opinion  of  Liobrcich  and  tiui  subsequent  histoiy  of  the  case. 
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pimling  :  the  characters  of  its  edge,  and  the  absence  of  other 
changes,  will  usually  enable  its  nature  to  be  recognized.^ 

Peculiar  white  films  sometimes  lie  in  front  of  the  vessels 
on  the  disc,  looking  like  fragments  of  tissue  paper  or  white 
gauze,  and  allowing  the  vessels  behind  to  be  dimly  seen. 
Tliese  may  be  left  by  a  pathological  process,  but  they  seem  to 
be  occasionally  congenital,  and  caused  by  an  undue  develop- 
ment of  tissue  at  the  back  of  the  vitreous.  When  congenital, 
,the  vessels  are  merely  concealed  ;  when  pathological,  they  are 
constricted.  In  one  case  which  came  imder  my  observation, 
a  congenital  film  extended  over  the  upper  half  of  the  disc, 
and  ended  on  one  side  in  a  reflected  edge. 

To  acquire  a  knowledge  of  the  exact  appearance  of  these 
ocular  changes,  the  reader  is  advised  to  study  carefully  the 
plates  in  the  admirable  atlas  of  Liebreich. 

In  considering  what  may  be  learned  regarding  the  condi- 
tions of  the  general  system  by  observation  of  the  fundus 
oculi,  it  will  be  convenient,  first,  to  consider  specia%  those 
intra-ocular  ehtinges  which  are  of  general  medical  significance, 
viz.,  the  changes  in  the  vessels  and  the  cii'culation ;  the 
changes,  inflammatory  and  atrophic,  in  the  optic  nerve  ;  and, 
more  briefly,  the  alterations  in  the  retina  and  choroid ;  and 
in  the  second  place,  the  changes  which  are  met  with  in  special 
diseases  of  the  nervous  and  general  systems. 

'  It  is  of  gi-eat  importance  that  tlie  appearance  of  these  opaqne  nerre- 
fibves  should  be  known.  They  sometimes  give  rise  to  curious  errors  in 
diagnosis.  I  was  once  taken  to  see  a  patient  in  whom  a  large  and  charac- 
teristic patch  of  this  description  was  supposed  to  be  of  syphilitic  origin,  and 
to  indicate  that  a  cerebrai  affection  from  which  the  patient  was  suffering 
Avas  of  the  same  nature. 
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CHANGES  IN  THE  RETINAL  VESSELS  AND  OPTIC 
NERVE  OF  GENERAL  MEDICAL  SIGNIFICANCE. 

THE  RETINAL  VESSELS. 

In  no  other  structm-e  of  the  body  are  the  tennination  of 
an  artery  and  the  commencement  of  a  vein  presented  to  view, 
and  information  regarding  the  general  state  of  the  vasciilar 
system  is  often  to  he  gained  from  an  inspection  of  theii'  size, 
texture,  and  the  conditions  of  the  cii'culation  within  them. 
It  must  be  remembered,  however,  that  the  vessels  there  seen 
are  of  very  small  si^ie.  One  of  the  primary  divisions  of  the 
retinal  artery,  large  as  it  appears  to  direct  ophthalmoscopic 
examination,  is  actually  so  small  as  to  be  scarcely  visible  to 
the  unassisted  eye,  being  less  than  the  of  an  inch  in 

diameter,  and  the  smallest  vessels  visible  with  the  ophthal- 
moscope are  not  more  than  the  y^th  of  an  inch  in  diameter. 
But  these",  it  must  also  be  remembered,  are  considerably 
larger  than  capillaries.  The  retinal  capillaries  are  always 
invisible,  and,  away  from  the  optic  disc,  they  are  never  so 
numerous  as  to  occasion  any  recognizable  reddish  tint.  The 
red  colour  of  the  fuudus  oculi  is  due  to  the  choroidal  vessels. 

A  second  point  to  be  remembered  is  that  the  red  lines 
spoken  of  as  the  retinal  arteries  or  veins  are  not  the  vessels 
themselves,  but  tlie  cohunus  of  blood  within  them.  The 
walls  of  the  vessels  are,  as  a  rule,  invisible ;  they  are  always 
invisible  to  the  indirect  method  of  examination,  but  by  the 
direct  method  the  walls  of  the  larger  branches  may  be  some- 
times seen,  as  fine  white  transkicent  lines  along  the  sides 
of  the  red  cokimn  of  blood,  most  distinct  where  one  vessel 
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passes  over  another.  They  are  best  seen  by  feeble  illumina- 
tion, and  especially  by  so  moving  the  miiTor  as  to  render 
the  illimiination  slight  and  oblique.  Sometimes,  as  will  be 
described  immediately,  the  outer  coat  of  the  vessel  is  so  thick 
as  to  be  very  conspicuous. 

The  paler  line  which  runs  down  the  centre  of  each  vessel 
is  generally  regarded  as  a  reflection  from  the  middle  of  the 
anterior  sui'face  of  the  column  of  blood.  It  is  certainly  due 
to  a  reflection  from  the  convexity  of  either  the  contained 
blood  or  the  containing  wall.  It  is  distinct  only  when  the 
vessel  lies  in  a  plane  at  right  angles  to  the  line  of  observation. 
If  the  vessel,  in  consequence  of  an  antero-posterior  curve, 
ceases  to  be  a  plane  at  right  angles  to  the  line  of  observation, 
this  central  reflection  is  no  longer  visible,  and  the  whole  width 
of  the  vessel  is  the  same  dark  colour  as  the  edge.  In  the  ease 
of  veins  this  change  is  very  striking,  and  the  greater  amount 
of  colour  makes  these  portions  appear  even  darker  than  the 
rest.  Many  examples  of  this  will  be  found  in  the  appended 
plates,  as  in  I.  4,  II.  1,  HI.  2,  4,  Y.  5,  6,  &c. 

Size. — In  estimating  variations  in  size  of  the  retinal 
vessels  allowance  must  be  made  for  the  refi^action,  i.e.,  mag- 
nifying power  of  the  eyebaU,  remembering  that,  by  the 
indirect  method  of  examination,  in  myopic  eyes  the  details 
appear  small,  while  in  hypermetropic  eyes  the  objects  appear 
large.^  In  the  dii^ect  method  there  is  less  variation,  because, 
for  distinct  vision,  the  myopic  refraction  requires  correction 
by  a  lens.  The  apparent  size  of  the  disc  may  be  taken  as 
the  guide  to  the  amoimt  of  magnification.  There  is  no  very 
exact  method  of  estimating  the  absolute  size  of  the  vessels,  i 
Sometimes,  however,  the  alteration  is  such  as  to  be  at  once 
evident  and  imquestionable.  A  little  custom  ^vdll  enable  a 
distinct  deviation  from  the  normal  to  be  readily  recognized. 
Special  attention  must  be  given  to  the  niunber  of  primary 
branches  of  the  vessel.  It  often  happens  that  veins  ai-e  thought 
to  be  pathologically  large,  merely  because  they  ai^e  few. 
The  relative  size  of  the  arteries  and  veins  can  be  observed 

1  Seo  Appendix— Oplithalmoscopic  Measurement. 
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mth  more  exactness  than  their  absolute  size.    In  comparing 
the  two  it  is  usually  desirahle  to  have  the  pupil  dilated  with 
atropine,  since  the  vessels  have  often  to  be  traced  for  a  consider- 
able distance  from  the  disc.  A  difficulty  arises  from  the  fact  that 
the  distribution  of  the  arteries  and  veins  corresponds  approxi- 
mately, but  not  exactly.    Sometimes  two  arterial  branches 
accompany  one  venous  trunk:  sometimes  two  veins  accom- 
pany one  artery.    But  in  each  eye  there  is  usually  at  least 
one  set  of  vessels  which  have  a  nearly  identical  course  and 
distribution,  rim  side  by  side,  and  are  available  for  com- 
parison.   When  this  is  the  case  it  will  be  foxmd  that,  as  a 
nde,  the  mdth  of  the  artery  is  about  two-thirds  or  three- 
quarters  that  of  the  vein.    An  alteration  in  this  relation  may 
arise  from  a  change  in  the  size  of  the  artery  or  of  the  vein. 
The  change  may  be  so  considerable  that  its  nature  is  at  once 
evident :  e.g.,  the  veins  may  be  obviously  wider  than  normal, 
or  the  artery  imcLuestionably  narrow,  perhaps  visible  as  a 
mere  line,  even  by  the  direct  method  of  examination  (PI.  IX. 
4,  XII.  2,  3).    When  the  difference  is  slighter,  we  have  to 
form  an  opinion  as   to  the  change  on  which  it  depends 
(whether  enlargement  of  vein  or  diminution  of  artery)  by 
our  knowledge  of  the  normal  size  of  the  vessels — an  approxi- 
mate  absolute  estimation.     A  little  familiarity  with  the 
appearance  of  the  vessels  under  normal  conditions  will  com- 
monly enable  an  opinion  to  be  formed  as  to  the  direction  in 
which  the  change  exists. 

Equality  in  size  of  the  artery  and  vein  is  usually  due  to 
dilatation  of  the  artery.  When  the  relative  size  of  the  artery 
is  smaller  than  that  given  (f  or  f )  it  is  generally  due  to 
one  of  three  causes :  (1)  Yenous  distension,  general  or 
local ;  (2)  Imperfect  filling  of  atonic  veins,  in  consequence  of 
which  they  are  flattened  at  right  angles  to  the  plane  of 
observation  ;  (3)  Contraction  of  the  arteries,  which  may  occur 
from  general  ansemia,  iu  which  case  the  veins  are  large 
and  atonic,  or  from  primary  arterial  contraction,  as  sometimes 
in  Bright's  disease  (in  whicli  the  veins  also  are  commonly 
small),  or  from  local  obstruction  to  the  entrance  of  blood. 
Veins. — Increased  width  of  the  veins,  therefore,  usually' 
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means  their  clilatatioii,  either  from  distension  or  from  atony, 
and  this  is  commonly  uniform.    The  central  reflection  is  x)re- 
served  in  normal  characters.    In-egular  dilatation,  varicosity, 
has  been  observed  in  a  few  cases,  but  is  of  little  medical 
significance.    A  remarkable  examjile  of  moniliform  dilata- 
tion has  been  figured  by  Liebreich.     The  distension  may 
be  part  of  general  venous  fulness,  as  in  cases  of  cardiac 
or  pulmonary  obstruction;  or  it  may  be  of  local  oi-igrii. 
Increased  intra-cranial  pressure  of  rapid  development  pro- 
bably causes  at  least  a  transient  increased  fulness  of  the 
retinal  veins.    When  of  slow  development,  this  effect  is  raa-e, 
in  consequence  of  the  anastomoses  of  the  orbital  and  facial 
veins.    Thus  the  veins  may  become  large  in  acute,  and  not 
in  chronic,  hydrocephalus.     The  same  effect  may  be,  it  is 
commonly  believed,  the  consequence  of  distension  of  the 
sheath  of  the  nerve,  and  of  pressure  within  the  sclerotic  ring. 
It  will  be  shown  subsequently  that  distension  of  the  nerve- 
sheath  is  always  related  to  a  condition,  increase  of  the  sub- 
arachnoid fluid,  which  involves  increased  intra-cranial  pressure, 
and  the  precise  influence  of  the  vaginal  dropsy  is  difficult  to 
estimate.    The  occurrence  of  compression  at  the  sclerotic  ring 
cannot  be  regarded  as  demonstrated  bej^ond  question.  Pro- 
bable as  such  a  mechanism  seems  on  a  priori  grounds,  I  have 
never  been  able  to  detect  any  evidence  of  it  on  microscopical 
examination.    A  very  efficient  cause  of  distension  is  the 
compression  of  the  veins  by  inflammatory  products  within 
the  optic  papilla.     Extreme  distension  occm-s  also  in  cases 
of  tlirombosis  in  the  central  vein  of  the  retina. 

Increased  width  of  vein,  however,  does  not  always  mean 
over-distension.  A  vein  which  is  imderfilled  may  present  an 
increased  width.  Usually,  if  the  quantity  of  blood  within  a 
vein  is  less  than  normal,  its  contractile  power  enables  it  to 
adapt  itself  to  the  diminished  bulk  of  the  contents ;  it  ret^iins 
its  cylindrical  form,  and  both  appears  and  is  narrower.  But 
in  states  of  anoDmia,  the  atony  of  the  vein  may  prevent  it 
from  following  the  contents  in  calibre,  and  retaining  the 
cylindrical  form.  It  may  then  have  a  more  or  less  elliptical 
lumen  (the  same  circumference  enclosing  a  smaller  ai-ea  as 
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an  ellipse  than  as  a  circle),  and  in  tlie  retina  the  flattening 
always,  in  consequence  of  the  intra-ocnlar  pressure,  takes  place 
in  the  plane  of  the  retina,  at  right  angles  to  the  line  of  vision, 
and  the  vein  appears  of  undue  width.  At  the  same  time  the 
central  reflection  is  altered,  becoming  commonly  indistinct, 
but  sometimes  miduly  broad. 

This  condition  of  the  veins  is  seen  especially  in  extreme 
anaemia,  and  in  leucocyth£emia,  as  in  the  accompanying  figure 
(see  also  PI.  XI.  1  and  2.)    In  these  cases  the  arteries  are 


Fig.  1 .  —Broad  Rotinal  Veins  and  Narrow  Arteries — from  a  case  of 

loiicocy  thfemia . 

usually  smaller  than  normal,  and  so  the  contrast  between 
the  veins  aad  arteries  is  enhanced. 

Diminution  in  the  size  of  the  veins  is  probably  always  the 
result  of  diminished  supply  of  blood. 

The  arterir.H  may  be  diminished  in  size  by  similar  causes  to 
those  which  lead  to  increased  width  of  the  veins,  such  as  local 
obstruction  to  the  entrance  of  blood.  The  latter  does  not 
a]ipenr  to  result  ham  general  intra-eranial  pressure,  probably 
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because  of  the  resistance  afforded  by  the  strong  walls  of  the 
arteries.  It  is  doubtful  wbetber  effusion  into  the  sheath  of 
the  nerve  is  capable  of  diminishing  the  blood  supply.  It  is 
certain,  however,  that  the  pressure  of  inflammatory  products 
within  the  papilla,  and  especially  their  cicatricial  contraction, 
may  cause  sufficient  constriction  of  the  artery  to  lead  to  a 
great  diminution  in  the  size  of  its  branches.  Hajmorrhage 
around  the  vessel,  or  the  pressure  of  growths,  may  have  the 
same  effect.  In  no  condition,  however,  does  the  diminution 
in  the  size  of  the  vessel  reach  such  a  degree  as  in  obstruction 
by  embolism  (PI.  XII.  2  and  3).  Greneral  underfilling  of  the 
arterial  system,  as  in  cholera,  may  lead  to  a  great  diminution. 
The  strong  muscular  coat  of  the  arteries  maintains  their 
adaptation  to  the  blood  within  them,  so  that  we  never  see  the 
increase  in  width  from  atony  which  is  observed  in  the  veins. 

Persistent  spasm  of  the  arteries  is  probably  capable  of 
causing  a  permanent  diminution  in  their  size.  I  believe  that 
this  condition  occasionally  occurs  in  eases  of  Bright's  disease, 
in  which,  however,  it  is  more  conspicuous  in  the  branches 
beyond,  than  in  those  upon,  the  disc.  It  reaches  its  height 
when  papillary  obstruction  is  superadded,  and  then  a  degree 
of  diminution  in  the  size  of  the  arteries  may  be  seen,  rai-ely  if 
ever  observed  in  simple  neuritic  obstruction  (see  PI.  IX.  3 
and  4).  Two  remarkable  cases  observed  by  Eamorius  sug- 
gest that  spasm  of  the  retinal  arteries  may  be  a  consequence 
of  malarial  poisoning  (see  Part  II.,  "  Malarial  "). 

Dilatation  of  the  arteries  is  due  to  a  vasomotor  influence, 
and  is  conspicuous  in  some  cases  of  exophthalmic  goitre,  in 
which  over-action  of  the  heart  is  superadded.  It  is  doubtful 
whether  the  latter  cause  alone  ever  produces  dilatation  of  the 
retinal  vessels. 

Arrangement. — The  anatomical  arrangement  of  the  ves- 
sels varies  considerably  in  different  individuals,  and  is,  in 
itself,  of  little  medical  significance.  The  nimiber  of  branches 
into  which  the  primary  trunk  divides,  and  the  nmnber 
of  tributary  veins,  shoidd  be  noted  in  connection  Avith  the 
apparent  size  of  the  vessels.    Tliere  is  one  point,  however, 
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wliich  does  possess  indirect  medical  significauce.   The  general 
arrangement  of  tlie  vessels  in  the  two  eyes  is  usuaUy  simHar. 
Moreover,  similarity  in  vascular  arrangement  may  he  in- 
herited.   I  have  seen,  for  instance,  a  pectdiarity  in  the  course 
of  the  retinal  vessels  in  a  mother  exactly  reproduced  in  the 
eye  of  her  daughter.    This  is  a  striking  proof  of  the  trans- 
mission of  vasctdar  arrangement.     But  upon  the  vascular 
arrangement  depends  the  vascidar  strain,  and,  in  part  at  least, 
the  occurrence  and  locality  of  vascular  degeneration,  and 
often  of  vascular  rupture.    Thus,  inspection  of  the  retinal 
vessels  suggests  to  us  one  way  in  which  a  tendency  to  cerebral 
htemorrhage  may  he  inherited. 

Course. — The  course  of  the  retinal  vessels  usually  pre- 
sents few  tortuosities,  and  those  which  exist  are  lateral,  in 
the  plane  of  the  retina.  The  arteries  are  rather  more  tor- 
tuous in  hypermetropic  eyes  than  in  others.  When  the 
vessels  are  elongated  by  their  distension  or  atony,  these 
lateral  curves  are  exaggerated.  Antero-posterior  curves,  at 
right  angles  to  the  plane  of  the  retina,  are  indicated  by  the 
change  in  the  central  reflection  abeady  mentioned,  and  some- 
times by  slight  obscuration  of  the  vessel  at  the  lowest  point 
of  the  curve.  They  always  indicate  irregularities  in  the 
retina  in  which  the  vessels  lie,  commonly  swelling,  as  in 
retinitis  and  retinal  oedema. 

Structural  Changes. — Most  changes  in  the  tissue  of  the 
retinal  vessels  are  visible  only  to  the  direct  method  of  exami- 
nation. The  commonest  change  is  an  increase  in  the  amount 
of  tissue  of  the  wall,  especially  of  the  outer  coat,  so  that  the 
red  column  of  blood  is  bounded  by  distinct  white  lines. 
Such  an  appearance  may  be  seen  in  most  cases  near  the 
centre  of  the  disc.  At  the  point  at  which  the  vessels  emerge 
from  the  disc  they  are,  the  arteries  especially,  often  sui'- 
rounded  by  this  white  tissue,  sometimes  like  a  little  cloud 
upon  them,  and  from  it  prolongations  may  be  traced  along 
the  chief  vessels.  When  a  vessel  cmwes  over  the  edge  of  a 
hollow  central  cup,  and  is  seen  foreshortened,  the  white  tissue 
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of  tlie  wall  often  appears  as  a  ring  around  tlie  blood-column. 
^Yhen  a  disc  is  very  full  coloured,  Avliether  nonnally  or  from 
pathological  causes,  this  white  tissue  is  rendered  by  contrast 
\ery  conspicuous,  and  may  easily  be  mistaken  for  a  patho- 
logical condition  (PI.  I.  2).  The  difficulty  is  increased  by 
the  circumstance  that  it  is  sometimes  a  morbid  appearance, 
left  by  preceding  inflammation.  In  this  case,  however,  it  is 
usually  accompanied  by  distinct  constriction  of  the  vessels, 
and  often  extends  along  them  beyond  the  limits  of  the 
disc.  It  has  seemed  to  some  observers  probable  that  it  is 
sometimes  left  by  a  state  of  chronic  congestion  of  the  disc, 
insufficient  to  cause  such  an  "  exudation  "  as  shall  constrict 
the  vessels.  The  conclusion  I  have  formed,  after  a  long 
attention  to  the  point,  is  that  it  does  result  fi-om  congestion, 
but  that  it  is  so  common  without  either  congestion  or  inflam- 
mation that  the  presence  of  this  appearance  alone  deserves 
little  weight. 

An  undue  visibility  of  the  waU  of  the  vessel  is  said  to  be 
sometimes  caused  by  a  "  sclerosis  "  of  the  middle  coat,  a  con- 
dition of  thickening  of  the  coat  which,  imder  the  microscope, 
bears  considerable  resemblance  to  the  ai^peai-ance  presented 
by  lardaceous  degeneration. 

In  very  rare  cases,  there  is  such  a  thickening  of  the  outer 
coat  of  the  vessel,  or  an  increase  in  its  perivascidar  sheath, 
that  the  tissue  is  visible,  not  merely  at  the  sides  of  the  vessel 
but  in  front  of  it,  concealing  the  red  reflection  from  the 
column  of  blood  wthin  it,  and  broad  white  bands  then  in- 
dicate the  position  and  course  of  the  vessel.  These  may 
cease  suddenly,  and  lengths  of  red  blood  may  alternate  with 
the  white  bands.  This  condition  has  been  seen  in  Bright's 
disease,  and  is  then  perhaps  similar  to  the  fibroid  thicken- 
ing around  the  vessels  found  in  other  organs.  A  striking 
example  is  seen  in  PI.  XII.  Fig.  1.  Sometimes  a  vessel  may 
be  narrowed  at  the  affected  area ;  more  commonly  its  caHbre  is 
unaffected.    It  is  seen  in  the  figiu'e  to  afEect  the  ai-teries  only. 

In  all  inflammatory  conditions,  leucocj^es  may  accimiulate 
in  the  peri  vase  dar  sheatlis  of  vessels,  and  in  the  retina  they 
may  give  rise  to  an  appearance  similar  to  that  just  described, 
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and  wliieh  lias  been  termed  "  perivasculitis."  It  has  been 
said  by  Liebreicli  that  by  a  careful  comparison  of  the  relative 
width  of  the  column  of  blood  and  of  the  white  band,  an 
opinion  may  be-  formed  of  the  position  of  the  new  tissue, 
whether  in  or  outside  the  Avail  of  the  vessel. 

Fatty  degeneration  of  the  vessels  is  sometimes  met  with  as 
a  senile  change,  or  after  inflammation.  It  a:ffects  chiefly  the 
outer  coat.  It  has  only  been  recognized  by  microscopical 
examination,  and  it  is  doubtful  whether  it  can  be  detected 
dimng  life. 

In  senile  fatty  degeneration  of  the  outer  coat  of  the  retinal 
vessels,  calcification  of  the  degenerated  portion  has  been 
foimd  after  death.  Actual  atheroma — i.e.,  endarteritis  de- 
formans— has  not,  as  far  as  I  am  aware,  been  found  in  the 
retinal  vessels  after  death  ;  and  in  cases  in  which  it  is  weU 
marked  elsewhere  I  have  often  looked  for  appearances  in  the 
retina  suggesting  its  existence,  but  without  success.  The 
retinal  arteries  are  far  below  the  size  in  which  atheromatous 
changes  are  common.  They  have  been  said  to  present  undue 
tortuosity  in  this  condition. 

Aneurism. — The  retinal  arteries  are  occasionally  the  seat 
of  aneurismal  dilatation.  Instances  of  it  ai'e,  however,  rare, 
probably  on  accoimt  of  the  support  which  is  afforded  to  the 
vessels  by  the  intra-ocular  tension.  When  anemism  does 
occur,  its  significance  is  important,  because  in  no  other  way 
can  the  existence  of  aneurisms  on  vessels  so  small  as  those  of 
the  retina  be  ascertained.  Aneurisms  of  such  small  arteries 
are  commonly  not  associated  "svith  aneurisms  on  larger  trunks, 
but  when  aneurisms  exist  in  the  retina  they  almost  always 
exist  also  in  the  small  arteries  of  other  organs. 

Two  forms  of  aneurisms  have  been  observed :  (1)  aneurisms 
of  some  size  on  the  primary  branches  of  the  central  artery 
on  the  disc :  (2)  miliary  aneiuisms  of  the  arierial  twigs  in 
the  retina,  and  of  the  small  capillary  vessels. 

1.  Very  few  instances  of  the  lai'ger  anemismal  dilatations 
are  on  record.    One,  which  was  described  by  Sous,^  occupied 

'  "  Ann.  d'OciU."  1865,  liii.  p.  211. 
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the  uj)per  two-thirds  of  the  disc,  was  oval  iu  form,  and  pre- 
sented distinct  pulsation,  synchronous  with  the  radial  pulse; 
The  arterial  branches  in  the  retina  were  very  narrow.  The 
patient  was  a  woman,  aged  sixty-four. 

2.  Miliary  aneurisms  were  found  i^ost-mortem  by  Liou- 
in  cases  in  which  cerebral  hsemorrhage  residted  from 
the  ruptiu-e  of  similar  aneiuisms  in  the  brain.    The  largest 
was  about  the  size  of  a  pin's  head ;  they  were  chiefly  situated 
at  the  branchings  of  the  vessels.    In  one  case  they  were 
widely  distributed  through  the  body,  being  found  oh  the 
minute  arteries  of  the  pericardium,  mesentery,  &e.  They 
are  frequently  foimd  in  glaucomatous  eyes.    I  have  seen 
them  dui'ing  life  on  small  arteries  in  a  case  of  Bright's 
disease,  in  which  therfe  was  extensive  cardiac  and  vascular 
disease  (PI.  XII.  1).    The  lower  branch  of  the  artery  is  seen 
to  present  three  globular  dilatations  in  its  com-se,  the  thii'd 
being  just  in  front  of  a  narrowed  segment.    The  general 
characters  of  these  aneurisms  are  there  seen.    The  central 
reflection  of  the  artery  is  widened  at  the  dilatation  in.  accord- 
ance with  the  altered  surface  of  the  blood  within  the  vessel. 
The  wall  of  the  aneurism  is,  of  com-se,  invisible,  just  as  is 
the  wall  of  the  vessel  elsewhere  ;  its  existence  is  declared  by 
the  change  in  the  form  of  the  column  of  blood.    Bouchut  ^ 
has  figured  two  examples  of  a  series  of  fusiform  dilatations 
of  the  retinal  arteries  in  general  paralysis  of  the  insane.  His 
figures,  however,  suggest  considerable  exaggeration. 

The  recognition  of  these  minute  arterial  aneurisms  presents 
little  difficulty.  The  contours  of  the  arteries  must  be  fol- 
lowed from  the  disc  to  the  ora  serrata  by  the  direct  method  of 
examination.  A  twist  in  a  vessel  may  cause  the  appearance  of 
a  local  bulging  which  may  look  like  an  anemism,  but  a  cai'e- 
ful  examination  will  prevent  error.  Minute  haemorrhages  in 
the  course  of  the  vessels  can  be  readily  distinguished  from 
aneurisms  by  the  irregularity  of  the  OTitline  of  the  clot. 
Aneiu-isms,  as  a  rule,  contain  fluid  blood,  and  present  a  bright 
central  reflection,  Avhich  is  absent  in  the  extravasation.  It 

•  "  Oomptes  Eend."  1870,  bcx.  p.  498. 
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must  be  remembered,  bowever,  tbat  a  miliary  anem-ism  has 
been  foimd  siuromided  by  a  halo  of  extravasation.  The 
centre  of  any  htemorrhage  situated  at  the  bifm-cation  of  a 
vessel  should  therefore  be  carefully  scrutinized.  A  very  rare 
condition  has  been  figm^ed  by  Gralezowski,  which  might  easily 
be  mistaken  for  multiple  sacculated  aneurisms.  It  consists 
of  numerous  minute  secondary  gliomatous  growths,  connected 
■svith  the  retinal  arteries.  Some,  however,  were  of  large  size, 
and  unconnected  Avith  the  vessels,  and  none  presented  any 
visible  reflection. 

The  retinal  capillaries  may  present  aneurismal  dilatations 
saceidated  in  form,  and  also  varicose  dilatation.  Examples  of 
these  are  figm-ed  in  PI.  XYI.  Fig.  11,  from  a  case  of  gly- 
cosuria described  by  Stephen  Mackenzie.^  Haemorrhages 
into  the  retina  and  vitreous  were  observed  dming  life. 
Capillary  aneurisms,  from  a  case  of  Blight's  disease,  are  also 
shoAvn  in  Fig.  10  of  the  same  plate. 

Changes  in  the  Circulation. 

The  central  artery  of  the  retina  brings  blood  to  the  eye 
from  within  the  cranial  cavity,  from  an  artery  which  also 
supplies  part  of  the  cerebrum  and  meninges,  and  the  retinal 
vein  returns  blood  chiefly  to  a  cranial  sinus.  Hence  the  intra- 
ocular circulation  has  been  regarded  as  a  portion  of  the  cere- 
bral circidation,  as  participating  in  the  same  influences,  and 
presenting  the  same  modifications.  This  is,  no  doubt,  tme  to 
some  extent.  At  the  same  time  it  is  probable  that  the  con- 
sequences of  the  common  origin  of  the  cerebral  and  ocular 
blood  supply  have  been  exaggerated.  It  is  important  to  beai' 
in  mind  that  the  intra-ocular  circulation  is  peculiar  in  its 
rigid  enclosure  in  a  small  chamber,  in  wliich  it  is  always 
exposed  to  a  certain  amount  of  elastic  pressm-e.  The  relation 
between  the  cerebral  and  ocular  circulation  is  unquestionably 
modified  by  this  and  other  causes. 

Pulsation.— ^r/^>rirt7.— As  a  rule,  before  reacliing  arteries 

'  "  Oplit,h.  Hosp.  Eop.,"  Doficmbcr,  1877. 
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as  small  as  those  of  the  retina,  the  pulse-wave  has  become  so 
feeble,  the  current  so  equable,  that  visible  pulsation  can  no 
longer  be  perceived.  If,  however,  the  pulsation  be  rendered  less 
equable  by  an  increase  in  tlie  disproportion  between  the  con- 
tinuous flow  and  the  intermitting  wave,  arterial  pulsation  may 
be  sometimes  perceived.  In  conditions  of  acute  anaemia  from 
haemorrhage,  the  continuous  flow  of  blood  into  the  small 
vessels  may  be  very  feeble  or  even  absent,  and  the  piilse-wave 
becomes  distinctly  visible.  The  constant  flow  may  also  be 
lessened  by  increasing  intra-ocular  tension,  as  by  pressure  on 
the  globe  by  the  finger,  and  distinct  arterial  pulsation  can 
usually  be  thus  produced. 

It  is  especially  when  the  pulse-wave  is  increased  in 
strength  and  suddenness  that  it  becomes  visible  in  the  retinal 
arteries.  This  increase  is  developed  in  aortic  regurgitation, 
and  in  that  condition  spontaneous  pulsation  of  the  retinal 
arteries  is  especially  frequent,  as  Quincke,^  Becker,-  and 
Pitzgerald,^  first  pointed  out.  It  is  more  distinct,  the  stronger 
is  the  hypertrophy  of  the  left  ventricle,  and  is  absent  only 
when  the  heart  is  greatly  weakened,  or  much  aortic  constric- 
tion coexists,  or  the  amount  of  regurgitation  is  small.  It  may 
be  seen  best  in  the  vessels  in  the  disc,  but  can  often  be 
recognized  far  towards  the  periphery  of  the  retina.  It  con- 
sists, like  the  pulsation  of  other  vessels,  in  a  widening  and 
an  elongation.  The  widening  is  best  seen  behind  a  division 
at  a  considerable  angle,  and  is  best  recognized  by  attending 
to  the  central  reflection.  The  elongation  of  the  vessel  is  best 
seen  where  an  artery  lies  in  an  S  curve,  especially  towards 
the  periphery,  or  when  it  forms  a  curve  along  the  edge  of 
the  disc  (Becker).  In  a  case  of  supposed  aneurism  of  the 
arch  of  the  aorta,  Becker  found  marked  pulsation  in  the  left 
eye,  while  in  the  right  only  a  trace  of  pulsation  could  with 
difficulty  be  detected. 

Capillary  pulsation  has  been  described  in  aortic  regurgita- 

'  "  BorUn  Klin.  Wochensclir.,"  1868,  No.  34,  and  1870,  No.  21. 
=  "Arch.  f.  Ophtli.,"  xviii.  206—296. 

3  "British  Med.  Joui-nal,"  Doc.  23,  1871,  p.  723.  Dr.  Stephen  Mackenzie 
has  also  recorded  several  cases  ("  Med.  Times  and  Gar..,"  1875,  vol.  i.). 
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tiou — a  piilsatile  redness  of  the  diso — due  to  the  inter- 
mitting distension  of  the  capillaries  in  consequence  of  the 
great  fall  of  pressiu-e  between  the  successive  ptdses.  Such  an 
appearance  is,  however,  very  rare,  and  can  seldom  be  detected 
even  when  a  pulsatile  blush  is  visible  on  the  forehead. 

Yenous. — Pulsation  in  the  retinal  veins  may  also  sometimes 
be  observed  as  a  normal  condition,  commonly  only  in  the 
large  branches  upon  the  optic  disc.  It  is  almost  constant  in 
aortic  regui-gitation.  Several  explanations  have  been  given 
of  the  venous  pulse.  Coccius  suggested  that  it  depends 
directly  on  the  intra-ocular  tension,  and  is  analogous  to  that 
which  occui-s  in  glaucoma  and  may  be  produced  artificially 
by  pressure  on  the  eyeball.  Every  time  the  pulse-wave 
reaches  the  intra-ocular  aiieries  their  distension  causes  a 
sudden  increase  in  the  intra-ocular  tension,  which  eifects  a 
compression  and  transient  emptying  of  the  thinner  walled 
veins.  Hence  the  contraction  of  the  veins  should  correspond 
to  the  arterial  diastole,  to  the  pulse-wave,  and  the  dilatation 
of  the  veins  to  the  arterial  systole,  to  the  interval  between  the 
pulse-waves.  As  a  rule,  however,  this  is  not  the  case.  The 
distension  of  the  veins  nearly  corresponds  in  time  with  the 
arterial  distension.  Hence,  Stellwag  von  Carion  imagined 
that  the  extension  of  the  sclerotic  by  the  increased  intra-ocular 
pressure  at  each  pulse,  stretched  the  lamina  cribrosa,  and  nar- 
rowed its  meshes  so  as  to  compress  the  vein.  According  to 
Donders  the  increased  intra-ocular  pressui^e  acts  directly  on  the 
venous  trunlcs  in  the  optic  disc,  hindering  the  return  of  blood. 
Jacobi,  on  the  other  hand,  suggests  that  the  common  limit- 
ation of  the  pulsation  to  the  papilla,  indicates  that  the 
increased  intra-ocular  pressure  biilges  the  papilla,  and  the 
augmentation  in  the  ciuwe  of  the  veins  causes  a  sudden 
obstruction  to  the  circulation  through  them. 

Another  theory,  and  this  is,  perhaps,  the  most  plausible, 
explains  the  pulsation  by  supposing  that  where  the  artery 
and  vein  are  in  contact,  in  the  optic  nerve,  the  wave  of 
arterial  distension  compresses  the  vein  and  caxises  a  tem- 
porary obstruction  to  the  return  of  the  blood. 

Putnam   and   Wadsworth    (of   Boston,  U.S.A.)  have 

c  2 
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descril)ed^  an  intemiittiug  variation  in  size  of  tlie  retinal  veins, 
occiming  independently  of  the  pulsatioii  synchronous  with 
the  heart's  action,  and  having  a  period  of  about  five  respii-a- 
tions — i.e.,  ahoiit  that  of  the  variations  in  arterial  tension 
found  to  occm'  in  animals.  I  have  looked  for  this  rhythmical 
variation,  but  have  not  hitherto  been  able  to  detect  it. 

Anemia  of  the  Retinal  Vessels  may  be  part  of  general 
anaemia,  or  may  be  due  to  local  pressure  upon  the  artefy. 

When  due  to  local  causes  ("  retinal  ischaemia "  of  the 
Grermans)  there  is  usually  simultaneous  pressiu'e  on  the 
retinal  vein,  which  runs  side  by  side  with  the  artery.  The 
arteries  are  then  imduly  narrowed,  and  the  veins  dilated. 
This  condition  is  constantly  seen  dming  the  contraction  of 
inflammatory  tissiie  in  the  papilla.  In  rare  cases,  in  which 
the  pressure  is  on  the  artery  immediately  after  its  entrance 
into  the  optic  nerve,  and  behind  the  vein,  wliich  enters  a 
little  in  front  of  the  artery,  the  arteries  may  be  narrowed 
without  any  distension  .of  the  veins. 

Spasm  of  the  retinal  vessels  has  been  supj)03ed  tp  occur 
in  epilepsy,  and  also  to  be  the  cause  of  "retinal  epi- 
lepsy," i.e.,  epileptiform  amaiu'osis.  I  have  examined  the 
retina  in  many  cases  of  epilepsy  immediately  after  fits 
without  observing  any  marked  change  in  the  arteries. 
During  several  epileptiform  convulsions,  I  have  kept  an 
artery  and  vein  in  view  throughout  the  fit,  by  the  dii'ect 
method  of  examination,  but  have  seen  no  change  in  the 
artery.    The  vein  was  distended  dming  the  cyanotic  stage. 

Greneral  defective  blood  supply  is  much  less  evident  in  the 
vessels  of  the  eye  than  elsewhere :  probably  because  the 
intra-ocular  tension  effects  a  regulation  of  the  size  of  the 
retinal  vessels  (Donders).  Loss  of  blood,  for  instance,  causes 
but  a  slight  change  in  the  retinal  vessels,  except  an  increased 
disproportion  between  the  arteries  and  the  veins,  due  in  part 
to  contraction  of  the  arteries,  and  in  part  to  atony  and 
flattening  of  the  xmderfilled  veins.  The  elfect  of  hcemor- 
rhage  on  the  size  of  the  vessels  soon  passes  off,  because  the 

'  "Journal  of  Npi'vous  and  Mental  Disease,"  October,  187S. 
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volume  of  the  blood  is  quickly  reproduced  hy  the  passage 
into,  and  retention  in  it,  of  liquid  from  the  tissues  and 
alimentary  canal.^  A  similar  condition  of  the  retinal  vessels 
to  that  seen  in  acute  an£Bmia  was  observed  by  v.  Grraefe  in 
cholera.  Dm-ing  the  stage  of  collapse  the  arteries  became 
naiTow,  the  veins  dark,  but  of  normal  width.  Spontaneous 
pidsation  appeared  in  the  arteries,  and  was  attributed  to  cardiac 
Aveakness,  but  may,  perhaps,  have  been  du.e  to  the  diminution 
of  the  volume  of  the  blood,  rendering  the  amount  ejected 
fi'om  the  left  ventricle  at  each  systole  so  small  that  the  shock 
(pidse-wave)  predominated  over  the  movement  of  the  blood. 

The  acute  cerebral  anaamia  of  syncope  is  probably  attended 
by  a  similar  condition  of  the  retina,  and  to  it  the  transient 
bhndness  which  sometimes  succeeds  syncope  may  be  due. 

Conditions  of  general  defective  blood  supply  render  the 
disc  paler,  but  the  variations  in  the  tint  of  the  disc,  under 
physiological  conditions,  are  so  great  that  it  is  only  by  com- 
parison of  the  state  of  the  disc  with  its  appearance  in  the 
same  patient  at  another  time,  that  any  information  can  be 
gained  from  it.  The  other  eye  is  usually  affected  in  the 
same  degree,  and  not,  therefore,  available  for  comparison. 

IIypeii^^;mia  of  the  Eetinal  Vessels. — (A.)  Acfwe  Con- 
gestion.— Apart  from  the  active  congestion  of  commencing 
inflammation  (which  is  not  considered  here),  an  increased 
supply  of  blood  to  the  retina  may  be  due  to  whatever 
causes  an  overfilling  of  the  whole  or  part  of  the  arterial 
system  of  which  the  retinal  artery  forms  part.  Of  these, 
excited  action  of  the  heart  is  the  most  potent.  The  retinal 
arteries  may  be  seen  to  be  large,  and  sometimes,  though 
rarely,  to  pulsate,  and  the  communicated  pidsation  in  the 
retinal  veins  may  also,  commonly,  be  observed.    "When  the 

>  In  some  observations  on  the  effect  of  venesection  in  the  corpuscular 
richness  of  the  hlood,  kindly  made  for  me  by  Mr.  W.  S.  Tuke,  on  some 
patients  of  Mr.  Wharton  Jones,  it  was  found  that  the  fall  in  the  number  of 
blood  corpuscles  indicating  the  dilution  of  the  circulating  blood  to  reproduce 
its  volume,  took  place  in  the  course  of  an  hour.  It  was  found  also  that  the 
fall  was  greater  than  the  amount  of  blood  lost  could  account  for,  i.e.,  that 
the  hydremia  became  for  a  tune  excessive,  a  fact  which  may  account  for  the 
reputed  influence  of  slight,  qiuck  loss  of  blood. 
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overaction  is  long-continued,  hromorrliages  may  occur.  A 
similar  overfilling  may  occur  from  obstruction  in  another 
region  of  the  internal  carotid.  Dilatation  of  the  arteries,  as 
in  exophthalmic  goitre,  may  also  cause  actire  hj'persemia. 

(B.)  Passive  Cvngestion. — Passive  congestion  of  the  retinal 
vessels  may  occur  from  local  or  general  causes.  The  causes 
of  local  obstruction  to  the  retm-n  of  blood  from  the  eye  are, 
for  the  most  part,  the  same  as  those  of  local  arterial  anaemia. 
The  most  intense  passive  congestion  ever  seen  is  met  with  in 
thrombosis  of  the  retinal  vein.  Pressure  on  the  cavernous 
sinus  only  causes  transient  passive  congestion  of  the  retinal 
veins,  on  account  of  the  free  connection  of  the  orbital  and 
facial  twigs.  Passive  congestion  from  general  causes  is  very 
common,  and  results  from  whatever  hinders  the  return  of  the 
blood  from  the  head,  or  obstructs  the  circulation  through  the 
chest.  The  congestion  of  the  eye  is  thus  part  of  a  cephalic 
congestion,  or  of  a  general  venous  stasis.  The  former  com- 
monly results  from  pressure  on  the  jugular  or  innominate 
veins.  The  general  congestion  is  the  result  of  some  pul- 
monary or  cardiac  obstruction,  acute  or  chronic.  The  com- 
mon acute  causes  are — cough,  effort,  and  an  epileptic  fit. 
The  ophthalmoscope  shows  the  retinal  veins  in  these  condi- 
tions to  be  greatly  distended.  Unless,  however,  there  is  also 
disease  of  vessels,  haemorrhages  rarely  occur,  no  doubt  in 
consequence  of  the  su.pport  afforded  to  the  vessel  by  the 
vitreous  humour.  The  intra-ocidar  tension,  and  therefore 
the  external  support,  is  probably  augmented  dm-ing  these 
conditions  of  increased  strain,  in  consequence  of  the  fulness 
of  the  capillary  vessels.  It  is  true  that  the  most  intense  con- 
gestion, such  as  that  of  suffocation,  sufficient  to  cause  death, 
does  usually  lead  to  retinal  haemorrhages,  but  minor  degrees 
of  congestion  rarely  do  so  tmless  the  vessels  ai-e  diseased.  It 
is  very  common,  for  instance,  for  a  violent  cough,  or  an 
intense  asphyxial  stage  of  an  epileptic  fit,  to  cause  ruptm-e  of 
a  subconjimctival  vessel,  and  a  consequent  extravasation,  but 
it  is  extremely  rare  for  any  retinal  vessel  to  give  way.  I 
have  often,  in  such  cases  of  epilepsy,  seai'ched  the  retina  for 
extravasation,  but  the  searcli  lias  always  been  unsuccessful. 
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In  whooping-cough,  retinal  extravasations  have  been  seen 
only  in  extremely  rare  cases. 

Chronic  general  causes  of  passive  congestion  are  chiefly 
heart  disease  (especially  mitral)  and  emphysema  of  the 
lungs.  In  the  general  venous  distension  of  congenital  heart 
disease — cyanosis — the  retinal  vessels  participate,  often  con- 
spicuously. The  venous  distension  may  be  extreme,  and  may 
be  accompanied  by  normal  arteries,  or  the  arteries  may  be 
also  large.  The  blood  in  the  arteries  and  veins  may  be 
abnormally  dark.  Sometimes  the  retinal  tissues  are  thickened. 
The  congestion  from  emphysema  of  the  lungs,  and  from 
dilatation  of  the  right  heart,  is  also  often  very  marked. 
The  retinal  veins  become  much  distended  and  tortuous, 
and  the  smaller  branches,  ordinarily  invisible,  may  become 
conspicuous. 

HEMORRHAGE. — Rupturc  of  retinal  vessels  and  consequent 
extravasations  of  blood  are  very  common  in  many  morbid 
states,  and  are  frequently  of  important  general  significance. 
They  may  occur  as  part  of  inflammation  of  the  retina,  and 
such  cases  will  be  considered  subsequently.  More  frequently 
they  are  dependent  directly  on  general  conditions,  or  on 
retinal  disease  consequent  on  general  conditions. 

They  vary  much  in  size,  number,  position,  and  aspect. 
They  may  be  so  small  as  to  be  visible  only  as  a  spot  or  line 
on  direct  examination,  or  they  may  be  three  or  four  times 
the  diameter  of  the  optic  disc.  There  may  be  only  one  or 
two,  or  innumerable  extravasations  may  exist  over  the  whole 
fundus.  When  few  they  are  commonly  seated  near  the  disc 
or  in  the  neighboiirhood  of  the  macula  lutea,  when  numerous 
the  largest  are  often  situated  near  the  macula.  They  often 
follow  the  course  of  vessels,  especially  the  veins,  but  not 
imfrequently  the  arteries.  Their  shape  and  aspect  depend 
very  much  on  their  position  in  the  substance  of  the  retina. 
The  commonest  seat  is  in  the  layer  of  nerve  fibres.  The  fibres 
are  separated,  not  torn,  by  the  extravasation,  and  the  blood 
lies  between  the  fibres,  and  extends  along  their  course  in  the 
direction  of  least  resistance.    Hence  the  smaller  hasmorrhages 
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are  linear,  and  the  larger  striated  in  pai-t  or  altogether,  and 
they  often  radiate  from  the  disc.  Such  htemorrhages  are 
shown  in  PL  V.  4,  VI.  1,  IX.  1,  2,  X.  1,  XI.  1.  The  next 
most  frequent  seat  is  in  the  inner  nuclear  layer.  Here  there 
is  no  tendency  to  striation ;  the  extravasations  are  round  or 
irregular  (as  in  PL  YI.  4,  XII.  1).  If  the  extravasation  in 
this  position  is  large  it  may  separate  the  retina  from  the 
choroid,  while  a  htemorrhage  in  the  nerve-fibre  layer  may 
break  through  into  the  vitreous.  This  sometimes  happens 
in  Bright's  disease,  as  in  one  case  which  came  imder  my 
observation  (Case  43). 

Now  and  then,  especially  in  the  neighbourhood  of  the 
macula  lutea,  the  blood  may  be  extravasated  in  a  thin  film 
between  the  retina  and  the  vitreous.  Such  an  extravasation 
is  commonly  very  irregular  in  shape,  the  irregularity  being 
sometimes  increased  by  the  extension  of  processes  of  blood 
into  the  vitreous.  The  more  recent  the  hsemorrhage  the 
brighter  is  its  colour.  Old  hcemorrhages  may  be  almost 
black. 

It  is  doubtful  whether  extravasations  into  the  retina  occur-, 
however  small,  except  from  actual  ruj)ture  of  vessels;  pro- 
bably the  extravasations  are  conditioned  by  degeneration  of 
minute  vessels,  sometimes  by  such  capillary  aneurisms  as  are 
shown  in  PL  XYI.  11.  White  spots  are  often  seen  in  the 
retina  adjacent  to,  or  left  by,  extravasations  (PL  XI.  1). 
They  may  be,  when  small,  granular;  when  large,  they 
may  be  fihny.  They  are  probably  due  to  fatty  degener- 
ation of  the  disturbed  retinal  elements,  or  of  the  effused 
blood. 

Small  extravasations  are  readily  absorbed ;  larger  ones 
more  slowly.  Sometimes  pigmentary  degeneration  results, 
and  an  irregular  black  spot  is  left.  The  white  spots  dis- 
appear very  slowly,  and  white  granules  may  remain  for 
a  long  time. 

Symptoms. — Small  hoemorrhages,  away  from  the  centre  of 
the  retina,  may  give  rise  to  no  sjnnptoms.  Larger  ones  cause 
loss  of  vision  at  the  spot  fi-om  the  local  damage  to  the  retina, 
the  loss  being  serious  in  proportion  to  the  proximity  to  the 
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iiiacida  lutea,  in  wliicli  a  small  extravasation  may  cause  per- 
manent loss  of  central  vision.  A  ring  of  haamorrliage  around 
the  macula  may  cause  considerable  central  amblyopia  (PI. 
XI.  2).  Occasionally  the  patient  is  consciou.s  of  the  red 
colom-  of  the  extravasated  blood.  At  the  moment  of  extrava- 
sation there  may  be  no  symptoms,  or  there  may  be  sudden 
dimness  of  sight,  or  there  may  be  ocular  spectra. 

Causes. — Haemorrhage  into  the  retina,  as  elsewhere,  depends 
on  one  or  both  of  two  causes— increased  intravascular  pressure, 
decreased  strength  of  vascular  wall.  Local  increased  blood 
pressure  is  a  common  cause.  In  optic  neiuritis  with  much 
constriction  of  the  veins,  the  whole  fundus  may  be  covered 
with  extravasations  (PI.  YI.  1).  Similar  extravasations 
may  attend  alL  forms  of  retinitis.  They  may  be  large  and 
abimdant  in  thrombosis  of  the  retinal  vein,  as  Michel  has 
shown  (see  p.  28) .  Greneral  increased  blood  pressure  is  an  occa- 
sional cause.  High  arterial  tension  may  often  be  traced  in 
cases  of  retinal  haemorrhage  in  which  no  other  cause  can  be 
discovered.  But  it  is,  on  the  whole,  a  rare  accident,  consider- 
ing the  frequency  with  which  high  tension  exists.  Its  rarity 
may  be  due  to  the  efficient  support  of  the  retinal  vessels,  as 
explained  in  the  description  of  the  effects  of  passive  congestion . 
It  is  sometimes  seen  when  hypertrophy  of  the  left  ventricle 
can  tell  unduly  on  the  vascular  system.  In  the  pecixliar 
vasciilar  condition  which  attends  arrested  menstruation, 
hfemorrhages  occasionally  occur ;  more  rarely  in  suppression 
of  some  other  habitual  discharge.  Mr.  Spencer  Watson  ^  has 
recorded  an  instance  of  extensive  retinal  extravasation  in  a 
woman  at  the  climacteric  period,  in  whom  there  was  high 
arterial  tension,  which  was  ultimately  relieved  by  a  copious 
epistaxis. 

In  some  cases  of  heart  disease,  especially  when  conjoined 
with  degenerated  vessels,  numerous  extravasations  occur  into 
the  retina^  with  signs  of  parenchymatous  retinitis,  venous 
distension,  and  diffuse  cloudiness.  This  condition  has  been 
called  htcmorrhagic  retinitis."  It  may  occur  without  any 
recognizable  cardiac  disease  in  apparently  healthy  persons 

1  "Trans.  Oplith.  Suoicly,"  vol.  i.  p.  'll. 
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after  middle  life,  and  is  often  unilateral.  It  probably  is  tbe 
result,  in  some  cases,  of  thrombosis  in  the  retinal  vein.  Mr. 
Hutchinson  has  adduced  strong  evidence  to  show  that  it  is 
occasionally  due  to  a  gouty  diathesis,  acquired  or  inherited 
(see  Part  II.,  Grout). 

Degeneration  of  the  retinal  vessels  is  a  frequent  cause  of 
htemorrhage,  although  it  is  not  often  that  it  can  be  demon- 
strated post-mortem.    It  is  doubtless  owing  to  this  degenera- 
tion that  retinal  extravasations  are  so  common  in  certain 
general  blood  diseases,  especially  in  kidney  diseases  and 
diabetes,  pernicious  anaemia,  leucoo3H;h8emia,  ague,  purpura, 
scui'vy,  and  pycemia,  and  many  exhausting  conditions,  such 
as  over-lactation.    In  some  of  these  cases,  as  pyemia  and 
leucocythsemia,  the  blockade  of  vessels  may  assist.  Capillary 
aneurisms  from  a  case  of  retinal  hsemorrhage  in  diabetes  are 
shown  in  PI.  XYI.  11,  and  diseased  capillaries  in  renal 
retinitis  in  Fig.  10  of  the  same  plate.   Jaundice  is  commonly 
given  as  a  cause  of  retinal  hsemorrhage,  but  only  one  or  two 
instances  are  on  record. 

Apart  from  these  blood  diseases,  retinal  hsemon-hage  may 
occur  from  simple  senile  vascular  degeneration.  In  such 
cases  it  is  sometimes  produced  by  violent  effort,  such  as 
that  of  a  cough,  or  in  straining  during  defaecation.  In  all 
conditions  of  vascular  degeneration  its  occmTence  is  of  im- 
portance, on  account  of  its  occasional  association  with  cerebral 
hsemorrhage.  This  is  well  exemphfied  in  the  case  of  leueo- 
cythsemia  [q.  v.). 

Sometimes  retinal  hsemorrhage  results  from  blows  upon  the 
eye  or  skull.  Earely  hsemorrhages  are  observed  in  young 
persons  without  discoverable  cause.  A  remai'kable  series  of 
cases  in  young  men  has  been  recorded  by  Eales,  of  Binning- 
ham.^  The  only  etiological  condition  with  which  it  could  be 
associated  was  habitual  constipation.  The  cases  wiU  be  again 
alluded  to  in  the  section  on  Affections  of  the  Digestive  System. 

The  prognosis  depends  on  the  position  of  the  hemorrhage, 
and  on  the  extent  to  which  its  causes  are  under  control.  It 
is  worse  when  there  are  signs  of  general  retinitis. 

'  "Biim.  Med.  Review,"  July,  1880,  p.  262. 
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The  chief  local  treatment  is  the  application  of  cold  and 
gentle  pressm-e  on  the  eyehall,  to  give  temporary  support  to 
the  vessels,  and  obtain  contraction.  Other  measures  are 
those  suited  for  the  general  state,  and  for  haemorrhage 
elsewhere. 

Heemon-hage  from  the  choroidal  vessels  is  rare,  and  possesses 
little  medical  significance. 

Thrombosis.— Ffws.— Thrombosis  is  occasionally  observed 
in  smaUer  branches  of  the  veins,  which  then  lose  their  double 
contour— I.e.,  their  central  reflection  disappears,  and  they^ 
appear  dark  and  large,  their  branches  being  unduly  con- ' 
spicuous.   The  condition  usually  depends  on  local  causes,  and 
has  little  general  significance. 

Thrombosis  may  also  occur  in  the  central  vein  of  the  retina 
behind  the  eye.    It  is  met  with  cHefly  in  the  old,  in  whom 
thrombosis  elsewhere  is  common,  and  has  been  seen  in  associa- 
tion with  senile  gangrene  of  the  foot  (Angelucci).    But  it 
occasionally  occurs  also  in  younger  persons,  in  association 
■  with  heart  disease,  aortic  and  mitral.    In  these  it  is  appa- 
rently due  to  phlebitis.    In  one  case  ^  the  vein  at  the  spot 
thrombosed  was  thickened  to  three  times  the  normal  size, 
chiefly  from  changes  in  the  external  coat.    The  new  tissue 
consisted  of  concretions  such  as  are  met  with  in  psammomata, 
and  was  ascribed  to  an  inflammatory  process  in  the  connective 
tissue  of  the  central  canal  of  the  nerve.    The  thickening  of 
the  vein  was  so  great  that  it  must  have  compressed  the  artery. 
It  is  somewhat  remarkable  that  the  accident  does  not  more 
frequently  follow  a  primary  neuritis.     Only  one  case  has 
been  recorded  in  which  thrombosis  was  supposed  to  have 
resulted  from  a  primary  inflammation.^ 

The  symptoms  observed  have  presented  considerable  varia- 
tion. There  is  always  sudden  failure  of  sight,  often  dis- 
covered on  waking  in  the  moming.    It  is  usually  incomi:)lete, 

'  Angelucci :  "  Kl.  Monatsbl.,"  Aug.  1878  ;  Zchcndor :  "  Boriclit  iiber  11 
Versam.  Ophth.  Gesel.,"  p.  182. 

'  Fox  aucl  Bruilcy:  "Ophth.  llosp.  Rep.,"  vol.  x.  pt.  ii.,  June,  1881, 
p.  205. 
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and  soon  i^resents  slight  improvement.    In  the  most  severe 
cases  observed  hy  Michel/  the  ophthalmoscopic  appearances 
were  those  of  an  intense  hsemorrhagic  retinitis.    The  veins 
were  extremely  distended . and  tortuous;  the  retina  around 
the  papHla  was  suffused  with  blood,  beyond  tHs  zone  of 
extravasation  were  circimiscribed  hasmorrhages,  and  around 
the  macula  lutea  there  was  a  greyish  discoloration.  The 
vitreous  sometimes  became  opaque.    In  other  cases,  in  which 
it  was  assumed  that  the  occlusion  of  the  vein  was  incom- 
plete, there  were  merely  broad  striated  haemorrhages  around 
the  papilla,  and  round  and  oval  haemorrhages  towards  the 
periphery,  the  arteries  being  indistinct,  and  the  veins  dark 
and  tortuous.    In  still  sHghter  cases,  supposed  to  be  of  the 
same  natm-e,  there  were  no  haemorrhages,  but  merely  a 
disproportion  between  the  arteries  and  the  veins.    In  most 
instances  the  disc  was  Httle  affected. 

_  That  ha3morrhages  may  be  absent  even  when  the  occlu- 
sion of  the  vein  is  complete,  is  proved  by  the  case  recorded 
by  Angelucci,2  in  which  thi'ombosis  of  the  retinal  vein,  1  mm. 
behind  the  lamina  cribrosa,  was  associated  with  senile 
gangrene  of  the  foot.  The  veins  were  tortuous,  but  there 
were  no  hcemori-hages. 

In  the  case  recorded  by  Fox  and  BraUey  glaucoma  super- 
vened, but  the  event  is  exceptional ;  in  most  recorded  cases 
the  tension  of  the  eye  was  normal. 

In  thi'ombosis  of  the  retinal  vein  the  loss  of  sight  is  less 
complete  than  in  emboKsm  of  the  artery,  and  the  ophthal- 
moscopic appearances  differ  in  that  the  ai'teries,  as  a  rule, 
although  nan-owed,  are  not  empty,  in  the  enormous  distension 
of  the  veins,  and  in  the  circumstance  that  venous  pulsation 
can  usually  be  observed.  But  in  some  oases  the  appearances 
simulate  those  of  embolism  very  closely.  There  may  be  a 
cherry  red  spot  at  the  macula,  and  in  severe  cases  (probably  in 
which  the  central  artery  is  compressed  by  the  distension  of 
the  vein  from  clot,  or  by  the  thickening  of  the  waU  which 
caused  the  thrombosis)  the  arteries  may  be  extremely  naiww, 

1  "  Arcliiv  f.  Ophth.,"  vol.  xxiv.  pt.  2,'  p.  37. 

'  "Klin.  Monatsbl.,"  October,  1878.    Sec  nho  the  same,  Jimuary,  1880. 
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the  veins  pai%  emptied  of  blood,  and  the  disc  pale.  These 
Avere  the  appearances  in  a  case  recorded  by  Angelucci,^  in 
Avhich  the  thrombosis  was  demonstrated  post-mortem. 

jirtcry. — Thrombosis  has  been  observed  in  the  retinal 
artery  with  ocidar  signs  identical  with  those  of  embolism,  to 
be  described  immediately.    In  a  case  recorded  by  Sichel  it 
was  conjoined  with  foci  of  softening  and  small  haemorrhages 
in  the  brain.    Thrombosis  in  the  ophthalmic  artery  occurs 
as  a  very  rare  event,  and  probably  always  as  the  result  of 
tlu'ombosis  in  the  internal  carotid.    I  am  not  aware  that  any 
case  has  been  observed  dimng  Hfe.    Some  years  ago  I  made 
a  necropsy  on  a  case  in  which  this  accident  had  occurred. 
The  patient,  an  aged  man,  had  suffered  from  cerebral  soften- 
ing in  the  region  supplied  by  the  left  middle  cerebral  artery, 
which  was  much  diseased.    A  fortnight  or  three  weeks  before 
his  death,  there  was  no  ocular  or  ophthalmoscopic  change. 
He  lay  in  a  comatose  condition,  and  his  eyes  were  not  again 
examined.    Post-mortem,  a  recent  clot  was  found  extending 
down  into  the  intra-cranial  portion  of  the  left  internal  carotid, 
fidly  distending  it,  and  passing  also  into  the  commencement  of 
the  ophthaLmie  artery,  which  was,  however,  near  the  eyeball, 
pervious,  being  only  partially  obstructed  by  clot.   The  eyeball 
was  quite  rotten,  the  sclerotic  of  a  browish  colour,  and  giving 
way  before  the  scissors  like  brown  paper.    The  retina  was 
gi-eatly  atrophied,  reduced  to  two-thirds  of  its  normal  thick- 
ness.   Its  several  layers  were  no  longer  recognizable;  The 
outer  half  was  occu]5ied  by  a  thick  layer  of  nuclei,  apparently 
representing  the  two  nuclear  layers.    Its  inner  half  consisted 
of  a  series  of  lacunee,  limited  by  the  remains  of  the  thickened 
vertical  fibres.     No  nerve-fibre  layer,  ganglion  cells,  or 
molecular  layers  could  be  discovered.    A  case  of  the  same 
character,  but  in  which  a  freer  collateral  circulation  was 
established  and  the  retinal  changes  were  slighter,  has  been 
recorded  by  Yirchow,  and  is  described  fiu'ther  on  in  the 
section  on  Softening  of  the  Brain. 

Emroijsai. — Tlio  central  ai-tery  of  the  retina  is  not  unfrc- 

'  Loe.  cit.  1878. 
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quently  occluded  by  an  embolus,  and  the  occurrence  is  of 
much  medical  interest.  Nowhere  else  can  the  phenomena  of 
vascular  occlusion  be  observed  during  life.  The  accident  is 
commonly  the  consequence  of  heart  disease,  and  is  sometimes 
the  first  thing  which  draws  attention  to  the  existence  of  the 
cardiac  affection.  It  was  so  in  Case  48  appended.  EmboHc 
infarction  in  other  organs  always .  coexists,  and  the  ocular 
accident  may  indicate  the  nature  of  distiu'bance  elsewhere. 
It  occasionally  coexists  with  cerebral  embolism,  and  may 
furnish  a  warning  of  the  probability  of  the  latter,  as  in  one 
case  recorded  by  Landesberg,  in  which  the  ocular  emboKsm 
was  followed,  a  week  later,  by  loss  of  consciousness  and  hemi- 
plegia. The  patient  suffered  at  different  periods  from 
embolism  of  each  retinal  and  one  cerebral  artery.  The 
cerebral  and  ocular  accidents  may  occur  simultaneously,  as  in 
Case  47.  The  diagnosis  of  cerebral  embolism  is  usually  suffi- 
ciently clear  without  it,  but  its  occurrence  is  an  important 
corroborative,  and  almost  demonstrative,  proof  of  the  nature 
of  the  cerebral  lesion.  Betiual,  as  cerebral,  embolism  is 
rather  more  frequent  on  the  left  than  on  the  right  side.  Its 
common  cause  is,  as  already  stated,  cardiac  disease,  espe- 
cially mitral.  It  has  also  been  observed  in  atheroma  of  the 
aorta  and  in  febrile  diseases,  pregnancy,  and  Bright's  disease, 
probably  from  the  formation  of  a  clot  and  its  detachment.  It 
may,  therefore,  occur  at  any  age.  A  case  at  seventy-four 
years  of  age  has  been  recently  recorded  by  Hirschberg.^ 

The  position  of  the  obstruction  may  be  in  the  trunk,  or  in 
one  of  the  branches.  In  each  case  there  is  sudden  and  com- 
plete loss  of  sight,  persistent  when  the  obstruction  is  in  the 
trunk  and  is  permanent.  In  rare  cases  the  loss  of  sight  is  not 
instantaneous,  but  comes  on  in  the  course  of  a  few  minutes, 
commencing  at  the  periphery.  When  the  obstruction  is  in  a 
branch,  the  loss  of  sight  usually  rapidly  clears,  except  from  that 
portion  of  the  retina  which  is  supplied  by  the  occluded  vessel. 

The  arteries  beyond  the  obstruction  are  deprived  of  their 
supply  of  blood,  and  contract,  so  that  to  the  ophthalmoscope 
they  appear  as  fine  lines  only  (PI.  XII.  2).   They  commonly, 

1  "Arch.  f.  Augcnheilkuudc,"  vol.  v.,  April,  1879,  p.  16C. 
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however,  retain  their  red  coloiir,  because  the  contraction  does 
not  obliterate  their  cavity,  although  reducing  it  almost  to 
capillary  dimensions,  and  there  is  still  a  narrow  column  o± 
blood  within  them.  Towards  the  periphery,  however,  they 
are  so  small  as  to  be  invisible.  The  delicate  waU  of 
the  vessel  is  um-ecognizable,  except  in  the  larger  vessels, 
where,  on  accoimt  of  its  contracted  state,  it  is  more  distmct 
than  normal,  and  appears  as  a  white  line  on  each  side,  bound- 
ing the  narrow,  red  column.  When  the  obstruction  is  com- 
plete and  no  coUateral  cii'culation  is  established,  the  red 
column  may  disappear,  and  only  a  white  line  indicate  the 
position  of  the  empty  vessel,  wHch  graduaUy  becomes  trans- 
formed into  fibrous  tissue  (PI.  XII.  3).  The  arterial  branch 
which  passes  upwards  and  to  the  left  is  represented  only  by 
a  branching  white  line,  while  one  which  passes  verticaUy 
upwards,  and  is  not  quite  empty,  is  bounded  on  each  side  by 
a  white  line.  Sometimes  detached  columns  or  cylinders  of 
blood  are  seen  in  the  arteries  and  move  onwards  in  pulsa- 
tile jerks.  This  is  probably  seen  only  when  the  obstruction 
is  incomplete.^ 

The  veins  are  nan-owed,  but  less  than  the  arteries.  They 
are  sometimes,  but  not  always,  broader  towards  the  periphery 
than  near  the  disc. 

The  optic  disc  is  paler  than  normal,  and  the  pallor 
gradually  increases.     The  retina  undergoes  very  marked 
changes,  consequent  on  the  disturbance  of  its  nutrition.  It 
presents  a  greyish  or  white  opacity,  always  most  marked  around 
the  macula  lutea  (PI.  XII.  2),  and  commonly  also  conspicuous 
around  the  disc.    This  opacity  may  come  on  in  a  few  hours, 
but  sometimes  not  for  some  days.    The  opacity  usually  stops 
short  of  the  fovea  centralis,  leaving  it  of  a  bright  red  colour, 
so  red  that  it  was  thought  to  be  extravasation,  but  it  is  now 
generally  believed  that  the  tint  is  merely  the  effect  of  contrast 
with  the  adjacent  pale  opacity.    The  latter  is  believed  to 
depend  on  codema  of  the  nerve-fibre  layer,  and  the  thinness 
of  that  layer  at  the  fovea  centralis  to  be  the  cause  of  the 
usual  freedom  of  that  part  from  opacity  (Liebreich).  But 

>  Stanford  Morton  :  "Ophth.  Ho.sp.  Rop.,"  vol.  x.  pt.  i.,  1880,  p.  70. 
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occasionally  the  fovea  may  be  as  opaque  as  its  vicinity,  as 
in  Case  47  (PI.  XII.  2).  Here  I  found  the  opacity  to  de- 
pend on  much  graver  structural  alterations  than  are  usually 
supposed  to  exist.  Besides  evidences  of  oedema,  there  was  an 
infiltration  of  all  the  retinal  layers  with  lymphoid  cells,  similar 
to  those  of  the  nuclear  layers,  so  that  the  thickened  vertical 
fibres  were  the  only  structural  elements  which  could  be 
distingxiished.  The  layer  of  rods  and  cones  was  destroyed, 
probably  during  life,  in  the  region  of  the  macula,  because  the 
pigment-epithelium  was  in  contact  with,  and  adherent  to,  the 
outer  nuclear  layer.  In  other  places,  the  thickened  vei'tical 
fibres  were  widely  separated. 


rig.  2.— Embolism  of  tlio  Central  Artery  of  the  Retina  (Ca.se  47  ;  PI.  XII.  2) 
— Longitudinal  section  tlirougli  the  artery,  one-eighth  of  an  inch 
(3  mm.)  behind  the  eyebaU. "  On  each  side  the  nerve  fibres  are  indi- 
cated, and  between  these  and  the  vessel  is  much  loose  connective 
tissue.  "Within  the  contracted  vessel  is  an  oval  granular"  mass,  and  in 
front  of  tills  is  a  small  round  body  (  x  300). 
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Hcemorrliages  are  sometimes  met  with.  The  opacity  com- 
monly disappears  in  the  course  of  a  few  weeks,  but  may  leave 
white  spots,  due  to  foci  of  degeneration.  The  edges  of  the 
optio  disc  are  usually  hazy.  In  most  cases  the  pallor  per- 
sists and  increases,  and  passes  into  the  whiteness  of  atrophy, 
which,  at  last,  resemhles  closely  simple  atrophy,  except  in 
the  extremely  small  size  of  the  vessels. 

The  plug  has  in  several  cases  been  found  after  death, 
commonly  just  behind  the  bifurcation  of  the  artery,  in  other 
cases  in  its  course.  In  Case  47  (PI.  XII.  2),  the  artery 
in  the  nerve  contained  an  oval  granular  embolus  (Fig.  2). 
Other  smaller  fragments  were  seen  in  the  narrowed  arteries, 
upon  the  disc. 

Very  rarely  the  circulation  gets  re-established  by  the  normal 
course.  Columns  of  blood  appear  in  the  arteries,  in  part 
broken,  and  for  a  long  time  easily  broken  by  pressure.  The 
arteries  continue  below  normal  size.  Vision  may  be  recovered, 
especially  at  the  periphery,  rarely  at  the  centre.  Commonly, 
however,  obstruction  remains  complete. 

The  retinal  artery  is  regarded  as  a  "  terminal "  artery — • 
i,e.,  one  that  has  no  anastomoses.  In  most  cases  very  little 
collateral  circulation  is  set  up  :  the  arteries  remain  narrowed 
to  lines  as  far  as  they  can  be  traced.  But  they  are  visible  in 
almost  all  cases  as  red,  not  as  white,  lines.  Hence  they  must 
contain  blood,  persistent  and  therefore  circulating,  which  has 
eome  from  some  slight  collateral  anastomoses,  or  from  the 
obstruction  being  incomplete. 

Sometimes  the  arteries  again  become  pervious  although 
diminished  in  size.  It  is  probable  that  this  is  due,  in  some 
cases,  to  the  partial  restoration  of  the  channel  of  the  artery, 
and  in  other  cases  to  the  establishment  of  considerable 
collateral  circulation.  In  PI.  XII.  2,  for  instance,  the 
arteries  are  filiform  only  upon  the  disc,  and  as  far  as  they 
remain  unbranched ;  beyond  this,  they  have  nearly  their 
normal  size.  A  similar  case  has  been  recorded  by  Knapp. 
This  points  strongly  to  the  establishment  of  a  collateral 
circulation,  probably  by  connection  with  the  long  ciliary 
arteries,  although,  in  the  researches  of  Leber,  such  connections 
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cotild  not,  in  the  normal  condition,  he  demonstrated.  It  is 
commonly  supposed  that  the  chief  connection  between  the 
retinal  and  ciliary  vessels  is  by  means  of  the  vessels  of  the 
optic  disc,  hnt  it  is  doubtful  whether  it  is  by  this  means 
that  a  collateral  circidation  takes  place.  The  ai-teries  are 
never  filled  in  the  neighbourhood  of  the  disc,  but  at  a 
distance  from  it.  A  collateral  cbculation  in  the  disc  may 
maintain  the  blood  supply  needful  to  preserve  the  red  colour 
of  the  filiform  arteries,  but  certainly  does  not  maintain  the 
peripheral  cu^culation  in  most  of  the  cases  in  which  this 
is  re-established  in  a  considerable  degree.  Probably,  as 
Mauthner  has  suggested,  there  are,  in  different  cases,  very 
variable  anastomoses. 

In  PI.  XII.  3  the  vessel,  which  is  still  pervious,  though 
narrowed,  is  bordered  for  a  distance  by  the  fine  white  line 
indicating  the  wall  thickened  by  contraction.  The  blood 
colunm  within  it,  narrow  as  it  is,  stiU  presents  a  central  reflec- 
tion, and  towards  the  periphery  the  vessel  again  widens  out 
exactly  as  in  the  other  case,  shown  in  Pig.  2  of  the  same  plate. 
This  broadening  of  the  peripheral  portion  of  the  vessel  nearly 
to  its  normal  calibre  indicates  that  blood  enters  it  beyond  the 
narrowed  portion  by  some  junction  with  other  arteries.^^ 

In  partial  embolism  the  segment  of  the  retina,  to  which  the 
occluded  branch  goes,  becomes  opaque,  and  is  sometimes  the 
seat  of  numerous  haemorrhages.  Both  opacity  and  extrava- 
sations ultimately  disappear.  The  corresponding  portion  of 
the  optic  disc  may  be  normal,  as  in  the  case  shown  in  the 
figiu-e,  or  it  may  be  atrophied.  In  one  case  on  record  it  was 
hypersemic  (De  Wecker).  The  con-esponding  vein  is  at  fii'st 
distended,  afterwards  smaller  than  normal. 

Embolism  of  the  trunk  of  the  central  artery  commonly 
causes  complete  and  persistent  loss  of  sight.  When  the 
occlusion  is  of  a  single  branch,  there  may  be  a  complete 

1  It  is  gi-eatly  to  bo  dosii-ed  that,  in  any  post-mortem  examination  of  a 
case,  in  which  there  has  boon  emboUsm  of  the  rotuial  arteiy,  and  in  which 
such  collateral  circulation  is  established,  a  ligatm-e  sliould  be  placed  around 
the  artery,  or  around  the  optic  nerve,  in  front  of  the  entrance  of  the  artery, 
and  the  ophthabuic  artery  then  injected,  so  as  to  discover  the  channels  by 
which  the  circulation  is  estiiblishod,  iuul  which  elude  observation  under 
iiunuul  conditions. 
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iuitial  loss  of  siglit,  due  probably  to  the  plug  causing  a 
tcmporaiy  obstruction  in  the  trunk  of  the  artery  before  it 
passed  on  to  tbe  branch  in  which  it  was  arrested.  Occa- 
sionally, in  such  cases,  the  blindness  has  remained  complete, 
although  the  ophthalmoscope  afterwards  demonstrated  that 
only  one  branch  of  the  artery  was  occluded.  The  general 
retinal  antemia  may,  in  such  cases,  have  been  so  prolonged  that 
the  nerve  elements  suffered  a  shock,  damaging  their  nutrition 
beyond  the  power  of  recovery  on  the  succeeding  restoration  of 
the  circulation.  Commonly,  in  such  cases,  the  permanent  loss 
is  of  a  portion  of  the  field  corresponding  to  the  distribution 
of  the  branch  plugged.  When  this  is  one  of  two  primary 
divisions  of  the  artery,  the  loss  may  amoimt  to  one-half  of 


Fig.  3.—  Diagrara  of  Right  Field  of  Vision  in  partial  embolism  of  the 
central  artery  of  the  retina  (Case  48). — The  shadecl  area  indicates  the 
portion  of  the  field  in  which  sight  was  lost.  The  asterisk  indicates  the 
position  of  the  fixing  point,  the  dot  that  of  the  blind  spot. 

the  field ;  when  of  a  smaller  branch,  to  a  quadrant,  or  the 
like.  There  was  a  loss  of  nearly  one-half  in  Case  48 
(PI.  XII.  Fig.  2),  in  which  one  branch  running  upwards  and 
outwards  is  completely  obliterated,  and  others  running  up- 
wards and  inwards  are  partially  obliterated.  The  loss  was  that 
shown  in  the  adjacent  diagram  of  the  field  of  vision  (Fig.  3). 

Occasionally,  sudden  blindness  has  occurred,  and  the  retinal 
ai-teries  have  appeared  narrow,  recovering  theii-  normal  size 
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after  a  sliort  time,  witli  restoration  of  vision.  This  has  "been 
attributed  to  a  plug  in  the  ophthalmic  artery  behind  the 
origin  of  the  retinal  artery,  but  moved  on  into  an  orbital 
branch  of  the  artery  which  possesses  anastomoses. 

Arterial  ischjBmia,  similar  to  that  which  results  from 
embolism,  has  been  ascribed  to  a  retro-ocular  haemorrhage 
around  the  artery  compressing  it.  The  ophthalmoscopic 
distinction  of  this  from  embolism  is  uncertain,  and  probably 
depends  rather  on  the  incompleteness  of  the  ultimate  obstruc- 
tion, than  on  any  differences  in  the  early  retinal  appearances. 
It  is  said  to  occur  in  cases  in  which  there  is  a  general 
tendency  to  hgemorrhage,  and  to  be  the  precui'sor  of  cere- 
bral extravasation.  An  interesting  case,  probably  of  this 
character,  is  related  by  Hutchinson.^  It  is  possible  that 
some  of  the  cases  supposed  to  be  of  this  character  have  been 
really  cases  of  thrombosis  in  the  central  vein  comi^ressing 
the  artery  (see  p.  27). 

THE  OPTIC  NEEYB. 

The  alterations  in  the  optic  nerve,  as  seen  at  its  entrance 
into  the  eye,  are  among  the  changes  in  the  fundus  oculi  of 
greatest  importance  to  the  physician.  It  may  be  well,  before 
describing  those  changes,  to  consider  some  points,  regarding 
its  structure  and  appearance,  a  knowledge  of  which  is  essential 
for  a  correct  imderstanding  of  the  pathological  changes. 

In  the  optic  disc  we  have  ]Dresented  to  view  the  termination 
of  a  nerve — a  structiu-e  consisting  of  nerve  fibres,  a  little 
supporting  connective  tissue  (especially  abundant  around  the 
central  vessels),  and  a  mmiber  of  blood  vessels,  for  the  most 
part  capillaries,  Avhich  confer  on  the  disc  its  tint.  The  nerve 
fibres  radiate  and  spread  out  in  the  retina,  but  not  equally  on 
aU  sides,  being  few  on  the  temporal  side,  towai-ds  the  macula 
lutea,  and  numerous  on  the  nasal  side  and  especially  above 
and  below.  The  minute  vessels  of  the  disc  are  derived  partly 
from  the  posterior  ciliary  (choroidal)  arteries,  and  partly  fi'om 
the  central  retinal  artery,  twigs  from  both  of  which  commonly 

1  "Ophth.  Hosp.  Eep.,"  October,  187i,  p.  51. 
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unite  in  forming  the  "  circle  of  Haller,"  a  series  of  vessels 
which  surround  the  optic  nerve  behind  the  disc.  The  con- 
nective tissue  between  the  bundles  of  nerve  fibres  is  small  in 
quantity,  but  contains  scattered  nuclei.  The  opening  in  the 
sclerotic  is  funnel-shaped,  the  wider  part  being  posterior. 
The  termination  of  the  nerve  fits  pretty  closely  into  the 
inner,  smaller,  part  of  the  opening,  while  the  space  between 
the  nerve  and  its  outer  sheath,  "  vaginal  space,"  passes  up 
into  the  posterior  part  of  the  opening  (PI.  XIII.  Fig.  4). 

The  sejjaration  of  the  optic  nerve  fibres  to  radiate  into  the 
retina  leaves  the  central  hollow  known  as  the  "  physiological 
cup,"  the  size  and  depth  of  which  are  determined  by  the 
arrangement  of  the  nerve  fibres.  The  vessels  are  chiefiy 
developed  among  the  nerve  fibres  and  towards  the  surface  of 
the  disc,  and  hence  the  central  cup  is  always  much  paler  than 
the  periphery.  It  is  commonly  white,  but  sometimes  mottled 
grey  from  the  reflection  of  the  white  trabeculse  of  the 
"  lamina  cribrosa,"  which  closes  in  the  sclerotic  foramen, 
and  through  the  meshes  of  which  the  greyer  nerve  fibres 
pass.  The  tint  of  the  circumferential  portion  of  the  disc 
is,  as  already  explained,  deepest  where  the  nerve  fibres  are 
most  numerous,  and  hence  the  nasal  half  of  the  disc  is 
natiu'ally  redder  than  the  temporal  half.  The  arrange- 
ment of  the  nerve  fibres  also  causes  the  side  of  the  central 
cup  to  be  steep  on  the  nasal  and  shallow  on  the  temporal 
side,  the  difference  being  proportioned  to  the  inequality  with 
which  the  nerve  fibres  are  distributed.  When  the  fibres  are 
almost  all  packed  on  the  nasal  side,  the  cup  may  be  very 
large,  and  extend  on  the  temporal  side  to  the  margin  of  the 
disc.    Often,  however,  there  is  no  paler  central  cup. 

The  boundary  of  the  "  disc,"  as  commonly  recognized,  is 
the  choroidal  ring,  i.e.,  the  edge  of  the  opening  in  the 
choroid  corresponding  to  that  in  the  sclerotic.  The  latter  is 
usually  the  smaller  of  the  two,  and  hence  a  narrow  rim  of 
sclerotic  commonly  appears  within  the  choroidal  edge,  and  is 
known  as  the  "  sclerotic  ring."  It  is  often  visible  only  on 
one  side.  At  the  passage  of  the  nerve  fibres  over  the  edge 
of  the  sclerotic,  they  curve  a  little  above  the  level  of  the 
retina,  and  this  slight  prominence  has  suggested  the  name  of 
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"  optic  papilla,"  as  a  designation  for  the  area  of  entrance  of 
the  optic  nerve. 

The  trunk  of  the  optic  nerVe  possesses  a  double  sheath  : 
the  inner  is  delicate,  closely  invests  the  nerve,  and  is  con- 
tinuous with  the  pia  mater  of  the  brain.  The  outer  sheath  is 
thicker  and  fibrous,  blends  in  front  with  the  sclerotic,  and  is 
continuous  at  the  optic  foramen  with  the  dura  mater.  There 
is  not,  as  was  once  thought,  a  reflection  of  the  arachnoid  at 
the  optic  foramcA,  and  thus  the  vaginal  space  of  the  optic 
nerve— i.e.,  that  within  the  outer  sheath — is  continuous  with 
the  subarachnoid  space  around  the  brain.  This  vaginal  space 
is  traversed  by  tracts  of  tissue  connecting  the  two  sheaths. 
At  the  anterior  extremity  of  the  nerve,  the  space  passes 
within  the  posterior  part  of  the  sclerotic  opening,  and  is, 
according  to  some  authorities,  closed;  hut,  according  to 
others,  it  is  continuous  with  lymphatic  spaces  in  the  sub- 
stance of  the  optic  nerve,  and  probably  also  in  the  retina. 

The  optic  nerve,  at  its  entrance  into  the  eye,  imdergoes 
certain  pathological  changes  in  common  with  the  retina. 
When  the  retina  is  generally  inflamed,  and  when  it  is  atrophied, 
the  optic  "  papilla  "  participates  in  the  change.  But  it  also 
undergoes  inflammatory  changes  independently  of  the  retina. 

The  pathological  conditions  of  the  papilla  resolve  them- 
selves, from  their  clinical  features,  into  two  groups, — ^in- 
creased vascrdarity,  commonly  with  increased  prominence ; 
diminished  vascularity,  commonly  with  shrinking.  The 
states  characterized  by  the  former  are  more  or  less  inflam- 
matory, and  are  often  included  under  the  generic  teim 
"  optic  neuj-itis."  Those  characterized  by  the  latter  signs 
are  accompanied  by  wasting  of  the  .nerve  tissues,  and  are 
included  under  the  generic  term  "  optic  nerve  atrophy." 

It  must  be  remembered  that  the  tenn  "  optic  nerve  "  is 
employed  in  two  senses — to  designate  the  whole  nerve  and 
also  its  intra-ocular  termination  as  seen  with  the  ophthalmo- 
scope. To  prevent  the  confusion  arising  from  this  double 
use  of  the  words,  it  has  been  proposed  by  Leber  to  restrict 
the  terms  "  optic  nerve"  and  "optic  nemitis"  to  the  whole 
nerve,  employing  only  the  words  papilla  and  papillitis,  to 
designate  the  intra-ocular  tcrniinatiou  of  the  nerve  and  its 
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inflammation.  This  distinction  has  not,  however,  come  into 
general  use  in  this  country.  The  custom  of  em]Dloying  the 
term  "  optic  neuritis "  as  a  designation  for  the  intra-ocular 
inflammation,  makes  it  inconvenient  to  restrict  it  to  inflam- 
mation of  the  nerve  trimk,  but  for  the  former  condition  the 
synonym  "papillitis"  is  very  useful. 

The  characters  of  these  morbid  states  may  be  thus  tabu- 
lated : — 

A.  — Morbid  states  of  the  optic  nerve,  characterized  by  in- 

creased vascularity  or  signs  of  inflammation. 

1.  Simple  congestion  of  the  disc ;  undue  vascularity, 

redness,  the  edge  softened,  but  not  obscured,  and 
no  swelling. 

2.  Congestion  with  oedema  of  the  disc  (slight  nemitis 

or  papillitis) ;  increased  redness,  with  slight  swell- 
ing ;  obscuration  of  the  edge  of  the  disc,  complete 
to  the  direct  examination,  incomplete  to  indirect 
examination. 

3.  Neuritis,  or  papillitis ;  increased  redness  and  swell- 

ing, with  obscuration  of  the  edge  of  the  disc,  com- 
plete in  degree,  partial  or  total  in  extent. 

B.  — Diminished  vascularity  and  signs  of  wasting. 

1.  Simple  atrophy ;  increased  pallor  from  the  first ; 

"  primary  atrophy." 

2.  Congestive  atrophy ;  secondary  to  congestion  ;  pallor 

slowly  succeeding  simple  congestion. 

3.  Neuritic  atrophy,  succeeding  pronounced  neuritis ; 

"  consecutive  atrophy,"  "  papillitic  atrophy." 

4.  Atrophy  succeeding  choroiditis  and  retinitis ;  "  cho- 

roiditic"  and  "retinitic  atrophy." 

A..— MORE  IB  STATES  CEARACTERIZEB  BY  INCREASEB 
VASCULARITY  OF  THE  BISG,  OFTEN  IFITE  SIGNS  OF 
INFLAMMATION. 


1.  Simple  Congestion. 
Increased  redness  is  the  universal  expression  of  tissue 
hypercemia.   But  it  is  of  less  value  as  a  sign  of  hypcrnomia  of 
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the  optic  disc  than  in  the  case  of  most  tissues,  on  account  of 
the  great  variation  in  the  amount  of  natural  redness  (p.  4). 
Attention  to  tint  of  disc  alone  is  a  prohfic  source  of  error  in 
ophthalmoscopy.  It  is  as  if  a  small  portion  in  the  centre  of 
the  cheek  were  examined  to  determine  whether  or  not  there 
was  pathological  hypercemia.  Nevertheless,  ahnonnal  redness 
of  the  disc  does  occur  as  a  morhid  state,  and,  although  in 
itseK  a  sign  of  little  value,  it  derives  importauce  from  certain 
concomitant  conditions.  It  is  significant  {a)  when  it  possesses 
special  characters  to  be  immediately  described ;  {h)  when 
developed  under  observation ;  and  (c)  when  it  is  notably 
greater  in  one  eye  than  in  the  other  :  but  even  in  the  latter 
case  there  is  room  for  error  in  the  possibility  of  a  natural 
difference,  or  that  the  paler  eye  may  present  an  abnormal 
decrease  in  redness. 

There  are  certain  characters  which  aid  very  much  in  the 
recognition  of  the  pathological  increased  vascularity.  First, 
morbid  redness  has  usually  a  tendency  to  invade  the  physio- 
logical cup,  and  often,  especially  when  the  cup  is  small  and 
shallow,  to  obscure  it  altogether.  Secondly,  pathological 
redness  has  a  tendency  to  render  the  sclerotic  ring  or  the 
edge  of  the  choroid  indistinct ;  to  blur  the  sharpness  of  the 
outline  of  the  disc.  The  change,  when  very  slight,  may  be 
best  appreciated  by  examination  with  the  indii-ect  image 
(PI.  I.  1).  It  is  due  to  the  circumstance  that  the  seat  of  the 
vascularity  is  the  layer  of  nerve  fibres,  and  it  may  extend  in 
front  of  the  edge  of  the  disc  ;  and  it  is  often  attended  with  a 
little  swelling  of  the  nerve  fibres  or  effusion  of  fluid,  which 
conceal  the  structures  beyond.  The  term  congestion  "  is,  I 
think,  best  restricted  to  those  cases  in  which  the  increased 
vascularity  exists  alone,  with  so  little  structm-al  change,  that 
the  edge  of  the  disc  can  still  be  perceived  by  both  methods 
of  examination,  although  not  so  sharp  as  natui-al. 

The  redness  is  different  from  tlie  ordinary  tint  of  the 
discs.  It  is  brighter,  softer,  somewhat  velvety  in  aspect, 
sometimes  finely  stippled.  Occasionally,  however,  the  tint 
of  a  disc  thus  changed  may  be  positively  paler  than  normal, 
although  the  imiformity  of  the  colom-,  and  the  softened 
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edge,  afEord  evidence  of  the  pathological  character  of  the 
change  on  which  it  depends.  This  paler  tint  is  often  seen 
when  the  condition  is  passing  into  atrophy.  The  retinal 
vessels  are  usually  unchanged ;  their  waUs  are  often  con- 
spicuous, by  contrast  with  the  redness  of  the  disc,  as  white 
lines  bounding  the  blood  column,  and  any  white  connective 
tissue  which  surrounds  them  at  the  point  of  emergence  is  also 
imduly  conspicuous  (PI.  I.  2).  The  appearance  is  suggestive 
of  the  white  tissue  being  a  pathological  result  of  the  hyper- 
emia. It  is  probable  that  it  is  so,  but  the  appearance  is  too 
common  as  a  physiological  condition  to  have  much  value  (see 
p.  14).  Its  distinctness  possesses  a  little  significance,  as  due 
to  the  invasion  of  the  middle  of  the  disc  by  the  hypersemia. 
Occasionally,  when  the  hypersemia  of  the  disc  is  the  expres- 
sion of  graver  changes  behind  the  eye,  the  vessels  may  be 
narrowed  in  consequence  of  retro-ocular  pressm-e. 

The  condition  thus  described  as  "  simple  congestion "  of 
the  disc  is  iisuaUy  a  chronic  state,  and  corresponds,  probably, 
to  the   condition  which  has  been  described  by  Clifford 
Allbutt  as  "  chronic  neuritis."    The  evidence  that  there  is 
actual  inflammation  does  not  seem  sufficient  to  warrant  the 
application  to  this  state  of  the  term  "  neuritis,"  especially  as 
there  are  forms  of  true  neuritis  characterized  by  extreme 
chronicity.    It  is  rare,  I  think,  that  such  simple  hyperfemia 
is  the  fii'st  stage  of  an  actual  neuritis.    In  the  latter,  swelling 
comes  on  pari  passu  with  the  hypersemia — i.e.,  congestion 
with  oedema,  rather  than  simple  congestion,  is  the  first  stage 
of  neuritis.    The  simple  congestion  is  occasionally  seen  as 
a  substantive  condition,  and  may,  in  rare  cases,  precede 
atrophy.    The  condition  may  be  the  expression  of  a  state  of 
congestion  and  degeneration  in  the  whole  optic  nerve,  or  be 
apparently  Kmited  to  the  optic  disc.    It  may  occur  as  a 
consequence  of  injuries,  blows,  &c.,  in  the  neighbourhood  of 
the  eye.    The  affection  of  sight  which  results  from  the  use 
of  tobacco  may  be  attended  with  this  state.    It  occui-s  also, 
probably,  from  other  toxic  agents,  as  lead.    It  has  been  ob- 
served by  Clifford  Allbutt  in  general  paralysis  of  the  insane  ; 
and,  although  some  other  observers  have  failed  to  find  it,  one 


42 


MEDICAL  OrHTHALMOSCOPY. 


case  under  my  observation  presented  it  very  distinctly.  It 
has  also  been  described  by  the  same  -writer  as  accompanying 
atrophy  in  locomotor  ataxy ;  but  in  tliat  disease,  although 
often  looked  for,  it  has  not  been  found  by  others  or  by 
myself.  It  is  sometimes  present  in  cases  in  which  there  is 
reason  to  believe  a  similar  condition  exists  in  the  brain.  The 
figm-es  PI.  I.  1  and  2  are  from  a  patient  with  cerebral 
embolism,  in  whom  the  condition  came  on  in  association  with 
secondary  brain  irritation — mental  failure  and  rapid  wasting 
in  the  paralyzed  limbs  (Case  25).  I  have  seen  a  similar 
appearance  in  acute  mania.  MiOTOscopical  examinations  of 
the  disc  in  this  state  are  rare.  Clifford  Allbutt  examined 
one  case  and  found  only  distension  of  the  minute  vessels  with 
that  granular  degeneration  of  the  nerve  fibres  present  in  all 
forms  of  atrophy. 


I  Optic  Neuritis  or  Papillitis. 

Congestion  with  QEdema  (PI.  I.  3  and  4)  is  reaUy 
the  first  stage  of  papillitis.  The  nonmal  rosy  tint  of  the  disc 
becomes  increased ;  its  edge  is  blurred,  but  is  recognizable 
on  indirect  examination.  There  is  a  pale  reflection  from 
the  adjacent  retina,  smTOunding  the  disc  with  an  indistinct 
halo  (Fig.  3).  On  examining  the  disc  by  the  direct  method, 
the  morbid  appearance  is  much  more  marked  (Fig.  4).  The 
edge  of  the  disc  is  lost,  and  the  opacity  is  seen  to  be  in  pai"t 
the  result  of  an  undue  distinctness  of  the  radiating  striation 
of  the  nerve  fibres  as  they  course  on  to  the  retina.  It  must 
be  remembered  that  this  striation  is  often  visible  as  a  normal 
condition,  especially  above  and  below.  Where  the  aggrega- 
tion of  the  fibres  is  very  close,  the  central  cup  being  of  large 
size,  the  appearance  of  commencing  oedema  may  be  closely 
simulated.  In  the  latter  condition,  however,  there  is  from 
the  first  more  or  less  invasion  of  the  central  cup,  which  soon 
becomes  obscured.  The  increased  vascularity  of  the  disc  may 
be  striated  at  the  periphery.  There  is  often  distinct  swelling. 
The  centre  of  the  papilla  may  be,  as  in  the  figures  referred 
to,  much  redder  than  the  periphery,  on  accoimt  of  the 
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slighter  central  swelling  allowing  the  vascularity  of  the  disc 
to  be  perceived.  In  the  periphery  the  tint  of  the  choroid  is 
concealed.  The  retinal  vessels  may  be  normal,  or  the  veins 
may  be  enlarged. 

It  is  important  to  note  that  the  direct  examination  renders 
these  changes  more  distinct.    If  the  obscuration  of  the  edge 
of  the  disc  is  apparent  only,  in  consequence  of  the  similarity 
in  tint  of  the  disc  and  the  adjacent  choroid,  the  edge  of  the 
disc  is  more  distinct  on  direct  than  on  indirect  examination, 
■\Vhen  the  indistinctness  of  the  edge  is  due  to  the  opacity  of 
the  structures  in  front  of  it  (except  in  the  very  slightest 
form),  the  edge  is  less  distinct  on  direct  than  on  indirect 
examination.     This  is  no  doubt  due  mainly  to  the  fact 
that  the  illumination  is  stronger  and  the  plane  of  focus 
is  less  exact  in  the  indirect  method,  so  that  the  choroidal  edge 
and  the  tissue  in  front  of  it  are  in  view  at  the  same  time  ; 
whereas  the  higher  magnification  .and  more  exact  focus  of  the 
direct  method  of  examination  illmninates  the  tissues  in  front 
of  the  edge  so  as  to  increase  the  concealment  of  the  latter. 
This  fact  will  often  be  found  of  service  in  distinguishing 
between  a  normal  redness  and  an  abnormal  obscm-ation  of  the 
disc.     Of  course,  it  will  not  distinguish  the  latter  from  the 
cases  just  mentioned,  in  which  there  is  a  slight  physiological 
obscuration  of  the  edge  by  nerve  fibres. 

This  condition  of  oedema  is  usually  an  acute  aiiection,  and 
is  commonly  the  first  stage  of  neuritis.  It  is  said  to  be  an 
effect  of  pressure  on  the  retinal  vein,  causing  passive  conges- 
tion of  the  retinal  vessels,  and  it  has  been  described  as  the 
result  of  the  general  passive  congestion  of  heart  disease.  In 
these  cases  it  may  be  associated  with  retinal  heBmorrhages. 
It  may,  however,  occur  as  the  first  stage  of  neuritis  without 
the  least  sign  of  mechanical  congestion.  In  the  case  figm^ed, 
there  was  probably  a  syphilitic  intra-cranial  node  or  growth. 

Neuritis  (Papillitis).^ — From  congestion  "with  oedema  to 
actual  inflammation  the  transition  is  one  of  degree.  It  seems 
better  to  restrict  the  term  neuritis,  or  papillitis,  to  those  cases 

1  riates  I.  5,  6,  II.  1,  III.,  IV.,  V.,  VI.,  VII. 
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in  wliicli  the  swelling  and  opacity  are  sufficient  to  conceal  the 
edge  of  the  disc  to  both  dii-ect  and  indirect  examination. 
This  condition  is  found  in  most  cases  to  result,  not  merely 
from  vascular  congestion  and  osdema,  but  from  changes  in 
the  nerve  fibres  and  connective  tissue,  such  as  we  regard  as 
evidences  of  inflammation.  The  change  may  completely  veil 
the  whole  or  only  half  the  disc,  and  from  such  a  slight  degree 
of  neimtis  to  the  most  intense  form,  we  may  have  every 
gradation,  characteri2;ed  by  very  considerable  differences  ia 
aj)pearance. 

These  variations  in  the  appearance  of  the  disc  in  different 
cases,  and  supposed  differences  in  their  origin,  have  led  to 
the  establishment  of  two  varieties  of  the  affection,  "  descending 
netrritis  ".  and  the  "  choked  disc,"  "  stammgs-papilla."  The 
grounds  on  which  these  divisions  have  been  made  are,  as 
will  be  shown,  uncertain,  and  it  is  better  in  the  first  place 
to  consider  the  common  features  which  all  forms  of  papillitis 
possess.  The  supposed  varieties  and  theories  of  this  origin 
"svill  be  then  better  understood. 

A  case  of  optic  papillitis  of  considerable  intensity  presents, 
in  the  course  of  its  development,  certain  stages,  the  general 
features  of  which  are  usually  recognizable.  The  transition 
from  one  to  the  other  is,  of  com'se,  a  gradual  one,  and  cases 
are  seen  which  present  appearances  intermediate  between  the 
several  stages.  Moreover,  at  any  stage,  the  morbid  process 
may  stop,  remain  stationary  for  a  time,  and  then  recede. 
This  may  occur  spontaneously  or  as  the  result  of  treatment. 
Thus  certain  forms  of  neuritis  may  be  distinguished  according 
to  the  intensity  of  the  changes,  but  oui'  knowledge  of  the 
conditions  on  which  they  depend  seems  insufficient  at  present 
to  distinguish  them  as  varieties  otherwise  than  as  varieties  of 
intensity,  on  whatever  differences  of  mechanism  they  may 
ultimately  be  proved  to  depend. 

The  first  stage  of  optic  neuritis  is  that  which  has  been 
already  described  as  "  congestion  mth  oedema  " — a  condition 
of  increased  redness,  swelling,  and  cloudiness,  masking  the 
edge  of  the  disc  to  direct,  but  leaving  it  perceptible  to  indirect, 
examination.   In  this  condition  the  microscope  reveals  no  sign 
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of  tissiie  iuflammation.  The  second  stage,  that  of  actual,  btit 
slight,  neiiritis,  is  characterized  by  the  disappearance  of  the 
edge  of  the  disc  even  to  indirect  examination  (PI.  I.  5).  The 
transition  fi'om  the  disc  to  the  retina  is  gradual,  the  edge  is 
"  blui-red,"  and  its  position  has  to  be  guessed  at.  When  this 
is  the  case,  the  disc  always,  I  believe,  presents  not  only  oedema 
hut  also  changes  in  its  tissue  elements  which  indicate  a  i^rocess 
of  inflammation— proliferation  of  nuclei,  escape  of  leucocytes, 
and  degeneration  of  nerve  structures — changes  similar  to 
those  which  are  regarded  in  all  organs  as  indicative  of  inflam- 
mation. 

The  red  tint  of  the  disc  becomes  more  marked,  so  that  it 
may  be  almost  the  same  as  that  of  the  adjacent  choroid,  or  it 
assumes  a  reddish  grey  tint,  which  is  very  characteristic. 
The  swelling  increases,  and  is  easily  recognized,  even  on 
indirect  examination,  by  the  relative  displacement  of  different 
parts  on  lateral  or  vertical  movement  of  the  lens.  The 
striation  of  the  periphery,  perceptible  in  the  first  stage, 
increases,  but  becomes  redder.    It  is  due  not  only  to  the 
swelling  and  opacity  of  the  nerve  fibres,  but  also  to  the 
minute  vessels  which  course  between  them.    In  the  centre  of 
the  disc  the  redness  is  stippled  or  imif  orm,  not  striated,  and 
the  centre  is  commonly  distinctly  darker  red  than  the  peri- 
pheral portion  (PI.  I.  6).    The  centre  maybe  red,  and  the 
periphery  greyish  red.    The  striated  edge  passes,  by  grada- 
tion, into  the  tint  of  the  adjacent  fundus.    The  physiological 
cup  often  disappears  during  the  stage  of  oedema  ;  if  large,  a 
trace  of  it  may  remain  to  the  stage  of  commencing  neuritis, 
but  is  rapidly  encroached  upon  and  covered  in  by  the  swell- 
ing of  the  papilla  (see  PI.  III.  2,  in  which  it  has  almost 
disappeared) . 

White  lines  and  spots  are  not  uncommon,  especially  in  the 
cases  in  which  the  changes  remain  of  slight  degree.  They 
often  correspond  to  the  position  of  arteries  (PI.  III.  3). 
The  swelling  and  obscuration  may  involve  all  parts  of  the 
disc  equally,  especially  in  the  more  acute  forms  of  neuritis, 
or  it  may  be  much  more  marked  on  the  nasal  than  on  the 
temporal  side  of  the  disc.    The  ditference  may  be  so  great 
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that  the  position  of  the  edge  of  the  disc  may  be  distinct  on  tl  ie 
temporal  side,  while  the  nasal  edge  is  completely  obscured  by 
opaque  tissue — a  condition  which  may  for  brevity  be  termed 
"hemi-neuritis"  (PI.  V.  1,  2,  4).  Haemorrhages  are  not 
uncommon  in  this  stage,  sometimes  -  on  the  siu'f ace  of  the 
swelhng,  or  even  on  the  least  changed  part  of  the  disc 
(PI.  V.  1)  or  just  beyond  its  edge  (PI.  Y.  4).  They  are 
always  small,  The  arteries  usually  present  little  change  in 
the  sHghter  stage  of  neuritis,  although  often  recognized  with 
difficulty  on  account  of  the  colour  of  their  blood  correspond- 
ing to  the  tint  of  the  disc.  They  are  a  little  concealed  at 
their  emergence,  but  have  a  nearly  straight  coiu-se.  Aiierial 
pulsation  has  been  observed  by  Grraefe  ^  and  Becker."  The 
veins  lose  their  central  reflection  as  they  pass  down  the  sides 
of  the  swelling,  and  appear  dark.  They  may  or  may  not 
present  dilatation,  indicative  of  mechanical  congestion.  In 
the  early  stage  of  papillitis  from  tumoiu-,  as  a  rule,  they  less 
frequently  present  dilatation  than  in  that  from  meningitis. 

As  the  papillitis  goes  on,  the  swelling  increases,  and 
becomes  often  so  great,  that  there  may  be  a  difficidty  in 
seeing  the  surface  of  the  swelling  by  the  direct  method 
without  the  use  of  a  convex  lens.  The  veius,  as  they  curve 
down  the  sides  of  the  swelling,  appear  stUl  darker  and 
foreshortened,  and  are  concealed,  just  beyond  its  edge,  in 
the  adjacent  retina  (PI.  III.  4,  lY.  1,  Y.  6).  The  veins 
commonly  now  present  some  enlargement,  often  considerable, 
and  the  arteries  are  narrowed.  They  may  be  indistinct 
upon  the  disc,  being  concealed  by  the  tissue.  The  arteries 
are  always  more  concealed  than  the  veins.  The  vessels  are 
often  lost  to  view  at  the  centre  of  the  swelling  (PL  I.  6, 
lY.  3,  Y.  5),  although  there  may  be  a  depression  where  they 
emerge.  This  central  depression  is  sometimes  large,  in  con- 
sequence of  the  neiuitic  swelling  being  chiefly  located  on  the 
edge  of  the  disc  (PI.  YII.  1) — a  condition  which  has  been 
distinguished  as  "  perinem-itis."  The  swelling  increases,  not 
only  in  height  but  in  lateral  extent,  and  partly  displaces, 

1  "Arch.  f.  Ophtb.,"  xi.  pt.  1,  201,  and  xii.  pt.  2,  131. 
"  Wion.  Mc.L  Wocliousclirift,"  1873,  p.  34. 
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pai-tly  invades,  the  adjacent  part  of  tlie  retina,  often  having 
a  diameter  two  or  three  times  that  of  the  optic  disc.  There 
ai-e,  however,  rarely  signs  of  any  general  disturbance  of  the 
retina.  Extravasations  of  blood  may  occur  on  the  surface 
of  the  swelling,  and  not  uncommonly  white,  flake-like  spots 
may  appear  upon  it,  often  concealing  the  vessels  (PI.  III.  3, 
rV.  1,  VI.  2).  Occasionally  a  white  spot  is  surrounded  by  a 
halo  of  htemorrhage  (PI.  YI.  2).  Sometimes  similar  spots 
exist  in  the  retina  close  to  the  edge  of  the  disc. 

A  large  number  of  cases  proceed  no  farther  than  this  stage. 
Signs  of  passive  congestion  of  the  veins  may  or  may  not  be 
present.    If  not  present  before,  they  may  be  developed 
dinging  the  subsidence  of  the  neuritis,  especially  if  quick 
absorption  of  the  inflammatory  products  cannot  be  obtained. 
Neuritis  of  this  stage  may  clear  completely  (PI.  lY.),  the 
inflammatory  products  being  for  the  most  part  removed,  and 
those  which  remain  merely  causing  a  little  increase  of  tissue 
in  the  middle  of  the  disc.    The  subsidence  is  marked  by  a 
diminution  in  the  height  and  extent  of  swelling,  and  in  its 
redness.     At  first  it  may  appear  somewhat  more  opaque 
(PI.  YI.  3),  but  becomes  less  so  as  the  swelling  subsides. 
The  position  of  the  edge  of  the  choroid  becomes  appreciable, 
and  gradually  clearer,  fii-st  on  the  temporal,  and  then  on  the 
nasal  side.    The  disc  has  a  "filled  in"  aspect  (PI.  YI.  5), 
and  both  arteries  and  veins  may  be  narrowed  and  partly 
concealed  on  its  surface.    This  is  especially  the  case  when 
the  new  tissue-elements  in  the  disc  have  been  sufficiently 
abimdant  to  develope  signs  of  strangulation  during  the  in- 
flammatory stage  (PI.  YI.  1  and  YIII.  1).    When  this  is 
not  the  case,  as  in  PI.  III.  5  and  6,  lY.  1  and  2,  the  disc 
may  rapidly  clear  in  the  centre,  as  well  as  in  the  periphery, 
and  the  physiological  cup  be  quickly  reproduced.  Often, 
however,  white  lines  along  the  vessels  indicate  the  remnants 
of  preceding  inflammation  (PL  lY.  2,  II.  4),  and  the  vessels 
may  be  a  little  narrowed.    Commonly,  when  the  inflamma- 
tory swelling  has  been  marked,  a  disturbance  of  the  choroid, 
near  its  edge,  loads  to  a  narrow  zone  of  atrophy  adjacent  to 
the  disc  (PI.  II.  4,IY.  4). 
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Wliether  or  not  there  are  signs  of  meclianical  congestion  in 
tlie  stage  of  neiuitis  just  described,  a  further  increase  in  the 
inflammation  ■  is  invariably -accompanied  with  signs  of  com- 
pression of  the  vessels,  and  strangulation  of  the  inflamed 
papilla,  with  a  rapid  and  intense  increase  in  the  mischief. 
The  tumour  formed  by  the  SAVoUen  papilla  becomes  much 
more  prominent,  and  extends  laterally  in  all  dii-ections,  even 
as  far  on  the  temporal  side  as  the  macula  lutea.  The  form 
of  the  swelling  varies ;  sometimes  it  remains  conical,  but 
usually  the  sides  become  steeper,  and  the  top  more  or  less 
flattened.  The  sides  may  even  overhang,  so  that  the  tumour 
has  a  fungiform  shape,  and  the  vessels,  as  they  pass  over  the 
side,  may  be  concealed  by  the  edge  of  the  swelling,  and 
reappear  in  the  fimdus  in  a  different  position.  A  good 
example  of  this  intense  strangulated  neuritis  is  figiu-ed  at 
PI.  YI.  1. 

The  arteries  are  much  narrowed,  and  often  altogether 
invisible  on  the  swelling,  being  buried  in  its  substance,  and 
appearing  first  in  the  retina,  a  little  distance  from  its  edge. 
The  veins  are  often  concealed  on  the  disc,  at  least  in  part, 
but  some  of  them  are  usually  visible  towards  the  edge  of  the 
swelling,  and  are  greatly  distended.  "When  the  amormt  of 
swelling  is  extreme,  all  the  vessels  may  be  concealed,  as  in 
PI.  VI.  1.  Htemorrhages  are  frequent  and  extensive,  and 
are  commonly  situated  on  the  edge  rather  than  on  the 
surface  of  the  swelling  (PI.  VI.  1  and  VIII.  1).  The  over- 
hanging edge  may  be  infiltrated  with  blood.  The  veins  may 
be  concealed  beyond  the  edge  of  the  swelling,  and  often 
present  many  curves  and  twists,  sometimes  corkscrew-like  fi'om 
their  elongation.  The  tint  of  the  strangled  swelling  is 
usually  a  full  red,  mottled  and  streaked  from  enlarged  vessels 
and  small  extravasation.  The  striation  due  to  the  nerve  fibres 
is  commonly  lost.  The  retiaa  adjacent  is  often  the  seat  of 
haemorrhages,  which  may  extend  along  the  vessels  from  the 
disc.  Not  unfrequently  secondaiy  changes  occur  in  the 
retina  over  a  wide  extent.  Htemorrhages,  usually  striated 
and  situated  in  the  nerve-fibre  layer,  may  be  scattered 
over  the  whole  fundus  (PI.  VI.  1).    The  veins  are  often 
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distended,  and  may  be  tortuous  for  a  long  distance  from  the 
disc.  Tlie  ultimate  distension  of  the  veins  may  be  as  great 
in  the  papillitis  which  succeeds  a  descending  neuritis  (see  PI. 
XVI.  3),  as  in  that  which  is  supposed  to  be  limited  to  the 
eye.  The  retina,  in  rare  cases,  presents  areas  of  opacity, 
diffuse  and  cloudy,  or  localized  and  white,  and  often  occurring, 
along  the  com-se  of  the  vessels  (PI.  VIII.  1). 

Sight,  if  not  previously  lost,  fails  entirely,  and  often  very 
rapidly,  dm-ing  the  stage  of  strangulation.  The  time  taken 
for  the  development  of  these  changes  varies  within  wide 
limits.  A*neuritis  may  remain  for  months  and  even  years  in 
the  slighter  degree,  or  most  intense  strangulation  may  be 
developed  in  a  few  weeks. 

Subsidence  of  Neuritis. — The  gradual  subsidence  of  the 
slighter  degrees  of  neuritis  has  been  already  traced.  In  the 
more  intense  forms,  in  which  strangulation  has  occurred,  the 
stage  of  subsidence  presents  certain  peculiar  features.  The 
venous  distension  gradually  lessens  after  the  strangulation  has 
existed  for  a  time,  and  the  veins  may  become  narrow  before 
other  signs  of  strangulation  subside.  In  PI.  VI.  1  they  are 
much  smaller  than  in  the  earlier  stage  of  strangulation  shown 
in  PL  VIII.  1.  This  is  probably  because  the  compression  of 
the  arteries  becomes  sufficient  to  lessen  the  blood  supply  to 
such  an  extent  as  to  permit  the  veins  to  recover  nearly  their 
normal  calibre.  When  the  strangulation  is  less  intense,  the 
commencement  of  subsidence  may  be  attended  with  an 
increase  in  the  mechanical  distension  of  the  veins,  and  in 
increased  narrowing  of  the  arteries.  The  redness  of  the 
swelling  lessens,  hoemorrhages,  as  a  rvde,  cease  to  occur,^  and 
some  of  the  blood,  abeady  extravasated,  disappears.  The 
tumour  lessens  in  height  and  in  extent,  and,  if  fungiform, 
again  becomes  conical  (PI.  VI.  3).  The  highest  portions  of 
the  swelling  gi-adually  become  pale ;  the  sloping  sides  and 
adjacent  part  of  the  retina  may  present  a  darkish  dis- 
coloration, into  which  the  central  pallor  passes  gradually 
(PI.  II.  1,  IV.  5,  V.  6,  VI.  3).    The   centre    of  the 

'  Very  rarely  fresh  hfemorrhagea  foi-m  adjacent  to  the  papilla  during  the 
stage  of  subsidence,  atf  iu  PI.  VI.  4. 
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sweUing  Boon  presents  a  distinct  depression  from  wMcli 
the  vessels  emerge,  often  concealed  by  whitish  tissue.  ^  Over 
the  sweUing  the  course  of  the  veins  becomes  more  distinct. 
The  arteries  may  be  still  concealed,  their  more  rigid,  straight 
course  having  caused  them  to  be  buried  in  the  new  tissue 
more  deeply  than  the  veins,  which  were  pushed  up  before  it, 
and  the  paler  tiat  of  the  arteries  also  renders  them  less  con- 
spicuous.   The  conceahnent  of  the  veins  beyond  the  edge  of 
the  disc  is  even  greater  than  it  was  before,  in  consequence  of 
the  curve  of  the  inelastic  vessels  into  the  retina  being  increased 
as  the  sweUing  sitbsides  (PI.  YI.  4  and  5).    ^owly  the 
pallor  increases  and  the  swelling  lessens,  although  the  con- 
striction of  the  vessels  may  increase,  in  consequence  of  the 
cicatricial  contraction  of  the  newly-formed  tissue.  Occasion- 
ally, when  large  vessels  appear  on  the  papilla  during  the 
neuritis,  these  become  tortuous,  and  gradually  disappear 
during  subsidence  (PL  lY.  5).    As  the  white  area  narrows 
to  near  the  limits  of  the  disc,  the  edge  of  the  choroid  and 
sclerotic  appear,  dimly  at  first  (PL  YI.  4,  left  edge),  then 
more  distinctly.    The  disc  has  a  white  "  filled-in    look  (PL 
YI.  5,  YIII.  2),  the  vessels  are  constricted,  and  it  is  very 
long  before  any  central  depression  is  developed  on  the  disc, 
although  ultimately  the  contraction  of  the  fibrous  tissue,  as 
in  other  cicatrices,  proceeds  to  an  extreme  degree,  and  the 
disc  may  again  become  hoUow  (PL  lY.  6).     The  lamina 
cribrosa  is,  however,  usually  permanently  veiled,  an  important 
characteristic  of  this  form  of  atrophy.    The  choroid  is  fre- 
quently disturbed  near  the  disc,  and  a  zone  of  irregular 
choroidal  atrophy  is  left,  causing  the  disc  to  have  irregular 
edges,  but  this  zone  is  not  always  proportioned  to  the  amount 
of  inflammatory  disturbance,  and  if  slight  the  disc  may  ulti- 
mately come  to  have  a  clean-cut  edge.    At  first  the  disc  is 
usually  very  wHte,  rarely  grey,  with  white  Hues  along  the 
vessels  (PL  II.  2,  tipper  half).    When  it  has  reached  the 
retinal  level,  however,  although  it  may  appear  wHte  to  the 
indirect  image,  a  faint  grey  tint  is  usually  perceptible  on 
direct  examination,  and  as  the  contraction  increases  this  grey 
tint  becomes  more  marked,  and  the  ultimate  appearance  of 
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tlie  disc  is  usually  distinctly  grey  to  direct  examination, 
although,  often  white  to  indirect  examination.  Very  rarely 
the  inflammation  may  subside  irregularly,  clearing  from  one 
pai-t  of  the  disc,  while  the  other  still  presents  the  characters 
of  neuritis  (PI.  II.  2). 

The  retina  undergoes  certain  changes  during  this  period  of 
subsidence.    Htemorrhages  upon  it  are  usually  soon  absorbed, 
but  sometimes  imdergo  transformation  into  spots  of  pigment. 
Some  extravasations  lead  to  the  formation  of  white  spots  in 
the  retina.    This  is  especially  the  case  near  the  disc,  where 
the  nutrition  of  the  retina  is  always  a  good  deal  disturbed  by 
the  adjacent  inflammation.    These  white  spots,  which  depend 
on  fatty  degeneration,  either  of  fibrin  or  of  the  retinal 
elements,  and  persist  after  the  blood  has  been  removed, 
commonly  originate  close  to  the  borders  of  the  neuritic 
swelling ;  but  as  the  latter  subsides  and  contracts,  they  are 
left  behind,  and  are  often  one  or  two  discs'  breadth  from  the 
edge  of  the  sclerotic  ring,  and  they  may  then  puzzle  the 
observer  from  their  resemblance  in  character  and  position  to 
the  spots  of  albuminuric  retinitis^  A  group  of  such  spots,  mid- 
way between  the  disc  and  macula  lutea,  is  seen  in  PI.  VI.  3. 
The  degenerative  changes  which  occur  when  the  inflammation 
is  very  intense,  and  of  wide  extent,  may  leave  an  appearance 
strikingly  similar  to  that  of  the  albuminuric  affection.   If  the 
sweUing  approaches  the  macula,  degeneration  occurs  among 
the  radiating  fibres  of  the  fovea  centralis,  causing  spots 
identical  in  appearance,  and  probably  in  nature,  with  those 
which  in  renal  disease  form  the  familiar  stellate  figure  aroimd 
the  macula.    A  striking  instance  of  this  •  is  shown  in  PI. 
VIII.  2.    The  distinction,  as  will  be  subsequently  explained, 
consists  mainly  in  the  evidence  the  disc  affords  of  a  consider- 
able antecedent  neuritis.    Frequently,  as  the  retina  becomes 
atrophied,  slight  pigmentary   deposit  takes  place  in  it, 
especially  around  the  macula  lutea,   and  sometimes  the 
atrophy  is  accompanied  by  wide-spread  slight  disturbance  of 
the  choroidal  pigment,  probably  only  that  of  the  epithelium. 

When  a  neuritis  has  lasted  a  long  time,  and  the  veins  have 
been  for  long  stretched  over  the  swelling,  they  may  bo  so 
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permanently  elongated  that  the  subsidence  of  the  neuritis, 
instead  of  being  attended  with  a  diminution  in  their  tortuosity, 
is  accompanied  by  an  increase  in  their  curves.  THs  is  shown 
in  PI.  YI.  4  and  5,  in  which  also  a  very  rare  circumstance 
is  presented— the  occurrence  of  recent  extensive  ha3morrhages 
dvxring  the  stage  of  subsidence. 

Second  Attacks  of  Neuritis.— li  a  disc  has  become  com- 
pletely atrophied  it  is  never  again  the  seat  of  raflanimation. 
When,  however,  atrophy  is  partial  or  absent,  in  rare  cases  two 
attacks  of  neuritis  may  occui\  In  one  case,  for  instance,  a 
patient  suffered  without  doubt  fi'om  a  cerebral  tubercle,  and 
died  from  an  attack  of  tubercular  meningitis.  The  former 
had  probably  become  quiescent,  and  the  neiuitis  which  it 
caused  subsided,  leaving  partial  atrophy.  The  discs  ^  again 
became  swollen  and  obscured  with  the  symptoms  of  meningitis. 
A  second  slight  attack  of  neuritis  occurred  also  in  Case  15. 

Pathological  Anatomy.— In  the  condition  described  as 
congestion  with  oedema,  the  microscope  reveals  less  promia- 
ence  than  was  observed  dui-ing  life,  because  the  swelling 
depended  on  distended  vessels  and  effused  serum.  The 
nerve  fibres  are  separable  with  abnormal  readiness,  and 
are  divided  by  spaces  which  during  life  were  occupied 
by  serum  (PL  XV.  8).    The  fibres  themselves  may  present 
slight  varicosity.     There  is  no  increase  in  the  connective- 
tissue  elements,  and  there  are  no  products  of  degeneration 
of  the  nerve  fibres.    The  retina  is  normal  to  the  edge  of  the 
choroid,  its  nerve-fibre  layer  being  alone  increased  in  thick-  ( 
ness  by  the  conditions  mentioned  as  causing  the  swelling  of 
the  papilla.    Sometimes  the  retinal  layers  may  be  displaced 
outwards  a  short  distance. 

In  the  stage  of  developed  neimtis  (PI.  XIII.— XVI.)  the 
microscope  reveals  a  considerable  swelling,  often  two  or  thi-ee 
millimetres  above  the  level  of  the  choroid.  There  is  usually  a 
central  depression,  which  may  be  lai'ger  and  deeper  than  the 
ophthahnoscopic  examination  suggested.  The  swelling  may 
be  very  distinct  to  naked-eye  examination  (Fig.  5,  p.  65),  and 
hfemorrhages  may  be  seen  upon  it.   Tlius,  mere  inspection  of 
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the  fundus  after  removal  may  show  the  previous  existence 
of  papillitis.  The  swelling  is  due  to  several  conditions,  the 
relative  degree  of  which  varies  much  in  different  cases  : — 
(1)  The  vessels,  large  and  small,  are  distended  with  blood 
(PI.  XIII.  6).  (2)  Spaces  between  the  nerve  fibres  some- 
times indicate  the  persistence  of  oedema.  (3)  Many  nuclei 
are  seen,  some  of  which  are  leucocyte-like  corpuscles,  most 
abundant  around  the  vessels,  which  may  be  encrusted  by  a 
thick  layer  (PI.  XIII.  6,  XV.  1)  ;  they  are  sometimes  grouped 
into  dense  masses  (PI.  XIII.  5).  Similar  corpuscles  lie  in 
greatly  increased  numbers  between  the  bundles  of  nerve  fibres. 
Some  of  these  are  nuclei  belonging  to  a  system  of  connective 
tissue  fibres  which  run  at  right  angles  to  the  nerve  fibres 
(indicated  in  PI.  XIII.  6  and  XIV.  6).  These  fibrep  maybe 
themselves  swollen  (PI.  XV.  9) .  (4)  The  nerve  fibres  present 
changes,  which  contribute,  in  varying  degree,  to  the  production 
of  the  swelling.  They  are  irregularly  thickened,  and  the 
enlargements  may  be  varicose,  moniliform,  or  knob-like  (PI. 
XV.  11),  often  containing  granules  or  fatty  globules  from 
degeneration  of  the  myelin.  The  swellings  may  attain  a  large 
size,  as  in  the  accompanying  figure  (Fig.  4).  Free  aggregations 


Fig.  4.— Degeneration  of  Norve  Fibres,  from  the  substance  of  an  inflamed 
papillii  in  a  case  of  tumour  of  the  lower  part  of  riglit  middle  cerebral 
lobe,    flighly  magnified.    (After  Pagenstecher  and  Genth.) 

of  fatty  globules  and  granules  may  also  be  found,  commonly 
enclosed  in  a  cell  wall  (PI.  XVI.  2).  They  may  assume  a 
colloidal  appearance  ("  cor^jora  amylacea").  Many  of  these 
are  simply  the  detached  degeneration-SAvellings  of  the 
ner-\'o  fibres.    They  are  best  seen  in  glycerine  preparations. 
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These  products  of  degeneration  give  rise,  by  their  aggre- 
gation, to  the  larger  white  spots  seen  with  the  ophthalmoscope. 
Other  spots  are  due  to  aggregations  of  leucocytes. 

The  vessels  may  have  theii-  walls  thickened  by  nucleated 
tissue,  and  sometimes  by  a  clear,  finely  fibiiUated  substance 
(PI.  XIV.  7).     The  vessels  do  not  usually  present  any 
evidence  of  compression  in  the  sclerotic  ring,  but  commonly 
appear  to  be  narrowed,  often  considerably,  in  the  thickest  part 
of  the  swelling,  and  the  veins  are  again  enlarged  as  they  pass 
down  the  outer  sides  (PI.  XIII.,  XIY.).     The  veins  are 
usually  very  large,  the  arteries  narrow.    The  former,  after 
curving  down  the  sides  of  the  swelling,  descend  mto  the 
substance  of  the  swoUen  retina,  even  into  the  nucleax  layers, 
and  rise  again  into  the  layer  of  nei-ve  fibres.  Sometimes 
two  such  curves  may  exist  (PI.  XYI.  1).     The  retina  is 
displaced  fi'om  the  edge  of  the  choroid  often  as  far  as  a 
millimetre  from  the  sclerotic  ring.    Its  layers  at  the  com- 
mencement usually  present  considerable  change.    The  nerve- 
fibre  layer  is  tHckened  by  a  sHghter  degree  of  the  changes 
which  cause  the  sweUing  of  the  disc.    The  nucleax  layers 
are  increased  in  thickness  and  often  blended  together,  and 
the  nuclei  more  or  less  separated  and  grouped  into  vertical 
columns  by  the  displaced  fibres  of  MuUer  (PI.  XY.  1).  The 
retina  may  present  (as  here)  slight  curves  due  to  its  displace- 
ment, most  marked  in  its  outer  (deepest)  layers,  and  effecting 
detachment  of  the  retina,  the  space  between  the  baciUary 
layer  and  choroid  being  occupied  by  seiiun.    These  cm-ves 
may  be  visible  mth  the  ophthalmoscope  as  nanW,  pale  Hues, 
parallel  to  the  edge'  of  the  papilla  (PL  YII.  1). 

The  pigment-epithelium  may  persist  up  to  the  edge  of  the 
sclerotic,  or  it  may  disappear  in  the  area  from  which  the 
retina  has  been  displaced  (PI.  XYI.  1).  Often  the  choroid 
undergoes  atrophy  close  to  the  edge  of  the  sclerotic.  ^ 

The  changes  in  the  papilla  always  become  much  slighter  at 
the  sclerotic  ring,  and  often  appeal-  to  cease  there.  Commonly, 
however,  large  numbers  of  nuclei  lie  among  the  nerve  bundles 
in  and  ,just  behind  the  lamina  cribrosa,  where  the  nuclei  are 
in  health  the  most  abundant.    The  sclerotic  ring  may  appear 
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distended,  the  nerve  tissue  occupying  closely  its  funnel-shaped 
aa-ea.  The  appearance  of  distension  is  partly,  if  not  entirely, 
due  to  the  shape  of  the  ring,  as  may  be  seen  by  comparing 
Ph  XIII.  5  with  PI.  XVI.  1.  In  the  latter  the  appearance 
of  excavation  of  the  edge  of  the  sclerotic  is  present  on 
the  right  side  only,  and  an  interval  exists  between  it 
and  the  nerve  fibres,  occupied  only  by  the  fibres  of  the 
lamina  cribfosa. 

The  sheath  of  the  optic  nerve  is  often  distended  with 
fluid,  sometimes  slightly,  sometimes  considerably.  The  dis- 
tension is  greatest  a  short  distance  behind  the  eye,  and 
nan-ows  close  to  the  sclerotic,  having  thus  a  pyriform  shape 
(Fig.  5).    In  cases  of  old  neuritis  the  sheath  may  be  found 


chronic  traumatic  meningitis),  showing  the  distension  of  the  sheath 
of  the  nerve  and  the  swelling  of  the  papilla.  (Natural  size,  after 
Pagenstecher  and  Genth.) 

flaccid,  having  evidently  been  distended  at  a  previous  time. 
Microscopically  the  nerve  may  appear  normal,  the  nuclear 
increase  near  the  lamina  cribrosa  gradually  ceasing.  More  • 
commonly  the  nuclei  are  increased  in  quantity  throughout 
the  nerve,  and  the  trabeculas  may  be  thickened  and  the 
vessels  distended  (PI.  XIII.  8  and  9).  The  inner  sheath 
is  often  crammed  with  nuclei,  and  the  connective  tissue 
between  the  inner  and  outer  sheath  increased.  The  nerve 
fibres  may  present  evidence  of  degeneration.  These  changes, 
slight  or 'considerable,  may  often  be  traced  back  as  far  as  the 
chiasma,  in  front  of  which  they  are  sometimes  much  more 
intense  than  anteriorly,  and  most  intense  near  the  surface 
of  the  nerve,  especially  in  oases  of  meningitis, — evidence  of 
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Fig.  5.— Posterior  Segment  of  Eyeball 


and  Optic  Nerve  (from,  a  case  of 
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extension  of  inflammation  from  the  meninges.  An  increase 
of  nuclei  is  sometimes  to  be  traced  into  tlie  chiasma,  and  even 
into  the  optic  tract  (PI.  XIV.  5),  where  the  corpuscles  may 
even  be  aggregated  into  "  miliary  abscesses  "  (PI.  XYI.  4). 

During  the  progressive  subsidence  to  atrophy,  there  is  a 
diminution  of  the  cellular  elements  in  the  papilla,  probably, 
in  part,  in  consequence  of  their  transformation  into  fibres. 
The  products  of  the  degeneration  of  the  nerve  fibres  are 
slowly  removed.  Ultimately  the  substance  of  the  papilla 
appears  to  consist  of  a  felty  mass  of  interlacing  fibres 
sprinkled  with  nuclei,  in  which  at  last  scarcely  any  indica- 
tion of  nerve  fibres  is  to  be  traced. 

Symptoms. — These  may  be,  when  the  inflammation  is  of 
moderate  intensity,  entirely  absent,  as  HughHngs- Jackson 
fijst  pointed  out.    Yision  may  be  unimpaii-ed — acuity  and 
colour-vision  perfect,  and  the  field  imrestricted.    An  increase 
in  the  size  of  the  blind  spot  may  usually  be  ascertained  by 
mapping  it  out  with  the  perimeter,  but  of  this  the  patient  is 
unconscious.    The  degree  of  neuiitis  which  may  exist  with 
no  impairment  of  acuity  of  vision,  is  remarkable.    In  the 
cases  shown  in  PI.  I.  4,  6,  III.  5,  IV.  1,  3,  V.  1,  2,  VI.  4 
and  6,  when  the  drawing  was  made,  the  acuity  of  \'ision 
was  scarcely  or  not  at  all  impan-ed.    It  is  often  said  that 
"  descending  netuitis  "  causes  mtich  earher  aJSection  of  sight 
than  limited  intra-ocular  papillitis.    But  acuity  of  vision 
may  be  unimpaired  even  with  a  considerable  degree  of 
descending  neuritis.    In  more  intense  cases,  however,  sight 
is  impaired  or  lost,  and  this  constitutes  the  chief  symptom  of 
optic  netu-itis.    Photophobia  and  pain  in  the  eye  are  very 
rare.   Pain  in  the  head  may  occur  in  cases  of  apparently 
primary  papillitis.    It  is,  of  course,  a  very  common  accom- 
paniment of  symptomatic  inflammation,  but  is  then  generally 
to  be  accounted  for  by  the  intra-cranial  disease. 

The  affection  of  vision  usually  occurs  in  one  eye  before  it 
occurs  in  the  other.  It  may  come  on  rapidly  or  slowly; 
never  instantly.  Sometimes  the  rapidity  of  its  progress  may  be 
great ;  sight  may  fail  completely  in  the  coiu-se  of  a  few  days. 
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Eestriction  of  the  visual  field  usually  accompanies  con- 
siderable change  in  the  acuity  of  vision.  It  may  ,be  ex- 
tensive, and  often  reaches  its  height  during  the  stage  of 
subsidence.  Only  a  small  area  around  the  fixing  point 
may  remain,  as  in  the  diagram  (Fig.  6),  from  a  case  of 


Pig.  6.— Diagram  of  the  Field  of  Vision  in  a  case  of  subsiding  optic 
neuritis  in  cerebeUar  tumour,  left  eye.— Tlie  outer  boimdaiy  of  the 
figure  is  the  limit  of  the  average  normal  field.  Vision  was  lost  in 
the  shaded  area,  presei-ved  only  -within  the  inner  line  around  the  fixing 
point,  the  position  of  which  is  indicated  by  the  asterisk. 


Fig.  7.— Diagram  of  Field  of  Vision  in  a  case  of  unilalcriil  optic  neuritis ; 
limitation  above  only  (Case  17). 
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subsiding  neuritis  in  cerebellar  tumour.  Occasionally  the 
limitation  of  the  field  of  vision  may  be  uTegular,  one  pai-t 
being  more  or  less  affected  than  the  rest,  as  in  Fig.  7,  in 
which  the  upper  part  only  is  restricted  (Cage  17).  In  some 
cases  a  change  in  the  field  of  vision,  due  to  the  intra-cranial 
disease,  may  accompany  the  peripheral  limitation  due  to 
the  optic  neuritis,  as  in  the  diagram  (Fig.  8)  of  the 
fields  of  vision  in  Case  18,  in  which  hemiopia,  owing  to  the 
intra-cranial  disease,  accompanied  the  peripheral  limitation. 
Not  unfrequently  there  is  marked  peripheral  amblyopia,  and 
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Fig.  8. — Diagram  of  the  Fields  of  Vision  in  a  case  of  hemiopia  and  double 
optic  neuritis  (Case  18). — The  star  represents  the  fixing  point,  the  dot 
the  position  of  the  blind  spot.  The  outer  boundary  of  the  shading  is 
the  normal  limit  of  the  field,  the  shading  the  area  in  which  sight  was 
lost.  There  is  seen  to  be  loss  of  the  whole  right  half  of  each  field,  with 
concentric  limitation  of  the  left  halves. 


Fig.  9. — Diagram  of  the  Blind  Spot  (shaded  area)  in  a  case  of  optic 
neiu'itis  fi'om  intra-cranial  disease  (Case  9  ;  PI.  IV.  3). 
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a  small  object  cannot  be  recognized  in  the  periphery  although 
a  large  object,  as  the  hand,  is  well  seen.  The  increase  in  size 
of  the  blind  spot  is  proportioned  to  the  size  of  th?  papillary 
swelling.  The  accompanying  diagram  (Fig.  9)  shows  its 
area  in  a  case  of  optic  neiiritis  figured  in  PI.  lY.  3  (Case  9). 
It  is  a  little,  but  not  much  larger  than  normal. 

When  there  is  distinct  amblyopia  there  may  be  a  defect  in 
coloui-- vision,  and  the  latter  may  exist  even  when  acuity  of 
\'ision  is  very  little  impaired.  The  order  of  loss  is  sometimes 
(as  in  atrophy,  q.  v.)  that  of  the  normal  peripheral  arrange- 
ment of  the  colour  fields  in  the  accompanying  figure  (Fig.  10), 


Fig.  10.— Diagram  showing  the  Felds  of  Colour  Vision  in  a  normal 
emmetropic  eye  on  a  dull  day.i  The  fields  are  each  rather  smaUer 
than  on  a  bright  day.  The  asterisk  indicates  the  fixing  point,  the 
black  dot  the  position  of  the  blind  spot.  (UsuaUy  the  blue  field  is  larger 
than  the  yellow.)    See  the  section  on  Atrophy  of  the  Optic  Nerve. 

red  and  green  being  lost  before  yellow  and  blue.  In  Case  20, 
for  instance,  yellow  was  the  only  coloiu^  which  could  bo 
recognized.  More  frequently,  however,  the  loss  is  irregular. 
In  three  cases  I  have  seen  yellow  alone  lost.  In  Case  29  at 
one  time,  in  one  eye,  yellow  was  alone  lost,  and  in  the  other 
eye  yellow,  blue,  and  green  were  lost,  red  being  seen,  and 

'  I  am  indebted  to  Mr.  Nettlosliip  for   the    oharts   from  which  this 
diagram  was  made. 
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recovery  was  in  tlie  order  of  the  fields,  the  yellow  last.  Now 
and  then  (as  in  Case  8)  colour-vision  may  be  little  affected, 
even  when  there  is  considerable  peripheral  limitation  of  the 
field  of  vision. 

When  sight  is  completely  lost,  the  sensibility  of  the  retina 
to  electrical  stimulation  may  or  may  not  be  impaii'ed.  It 
may  be  lost  dming  blindness,  and  return  with  some  recovery 
of  sight,  as  in  Case  10. 

It  is  very  important  to  be  aware,  as  far  as  possible,  of  the 
mechanism  by  which  sight  is  impaired,  since  the  prognosis 
must,  in  the  main,  depend  thereon.  The  loss  of  sight  which 
occiu's  in  cases  of  idiopathic  isolated  papillitis  is,  of  course, 
due  to  the  process  which  can  be  seen  with  the  ophthalmoscope. 
But  the  papillitis  which  occurs  in  intra-cranial  disease  may 
be  accompanied  with  loss  of  sight  due,  not  to  the  intra-ocular 
changes,  but  to  mischief  in  the  course  of  the  optic  fibres  or  in 
the  centres  in  which  they  are  connected.  The  first  point 
to  ascertain,  therefore,  is  whether  the  amblyopia  is  due  to 
the  intra-ocular  changes  or  to  mischief  farther  back.  It  is 
not  always  possible  to  detennine  this  point,  but  very  often  an 
accurate  opinion  may  be  formed. 

Concomitant  affection  of  sight  from  intra-cranial  processes, 
it  may  be  thought,  should  be  more  frequent  in  cases  of 
descending  neuritis,  than  in  cases  of  supposed  isolated 
papillitis ;  because  descending  neiuitis  is  due  to,  and  involves, 
organic  changes  in  the  optic  path.  This  is  true,  but  this 
distinction  does  not  afford  much  assistance,  because  it  is  not 
often  that  we  can  rely  upon  the  ophthalmoscopic  distinction 
between  descending  and  isolated  neimtis. 

Another  distinction  is  derived  fi'om  the  manner  in  which 
the  loss  of  sight  comes  on.  Blindness  from  optic  neiiritis 
never  comes  on  instantly ;  it  occasionally,  though  rarely, 
comes  on  instantly  in  concomitant  brain  disease.  From  optic 
neuritis,  however,  as  just  stated,  it  may  come  on  in  the  course 
of  two  or  three  days.  More  important  indications  ai'e 
derived  from  the  form  in  which  sight  is  lost.  A  symmetrical 
hemiopic  defect  in  the  field  (such  as  Fig.  8)  means  an 
intra-cranial  cause  ;  an  unsymmetrical  lateral  defect,  especially 


CHANGES  TN  THE  OPTIC  J^ERVE — NEURITIS, 


61 


a  loss  of  tlie  temporcal  halves  (as  Fig.  11),  ordinarily  means 
pressiu-e  on  the  chiasma,  a  very  common  cause  of  blindness  in 
these  cases,  the  pressure  being  exerted  by  a  distended  third 


UFT  RICHT 


Fig.  11. — Diagram  of  the  Fields  of  Vision  in  a  case  in  wMch  sight  was 
probably  lost  from  pressure  on  the  chiasma. — The  shaded  area  indicates 
the  part  in  wliich  vision  was  lost — viz.,  the  temporal  portions  of  both 
fields,  the  nasal  portions  alone  persisting  ("  Temporal  Hemiopia"). 


LEFT  RIGHT 


Fig.  12. — Diagram  of  the  Fields  of  Vision  in  a  case  of  loss  of  sight  and 
disease  of  the  right  cerebral  hemisphere. — Loss  of  the  whole  of  the 
left  field  and  of  the  left  half  of  the  right,  with  a  little  peripheral  defect 
on  the  temporal  (right)  side. 

ventricle.  Complete  loss  of  sight  of  one  eye,  and  loss  of  the 
adjacent  half  of  the  other  field  (as  in  Fig.  12)  is  hypotheti- 
cally  of  cerebral  origin  (Case  30).^    A  peripheral  restriction 

'  The  loss  may  be  explained,  on  the  unproved  hypothesis  of  Charcot  that 
there  is  a  secondary  decussation  at  the  corpora  quadi-igemiua,  complementary 
to  the  approximate  semi -decussation  which  certainly  takes  place  at  the 
chiasma.  Thus  an  extensive  lesion  at  the  posterior  part  of  one  optic 
thalamus  would  destroy  the  fibres  which  had  crossed  to  that  side  at  both 
decussations  {i.e.,  all  from  the  opposite  eye)  and  those  which  were  about  to 


62 


MEDICAL  OPHTHALMOSCOPY. 


of  the  fields  usually  means  damage  in  fi-ont  of  tlie  optic  com- 
missm-e,  and,  in  most  cases  of  intra-ocular  neuritis,  damage 
from  the  visible  changes,  A  central  scotoma  is  observed  only 
when  there  is  a  conspicuous  lesion  at  the  macula  lutea,  or  in 
cases  of  primary  retro-ocular  (axial)  neuritis. 

Lastly,  important  assistance  is  derived  from  the  degree  of 
intra-ocular  damage— is  it  su.fficient  to  account  for  the  loss  of 
sight  ?  The  question  is  one  difficult  in  many  eases  to  answer, 
and  an  approximate  answer  can  only  be  afforded  by  a 
knowledge  of  the  conditions  on  which  the  loss  of  sight,  in 
these  cases,  depends.  The  study  of  intra-ocular  neuritis  in 
relation  to  affection  of  sight  makes  it  probable  that  vision 
may  suffer  in  two  ways,  apart  from  the  involvement  of  the 
retina.  The  first  is  damage  to  the  nerve  fibres  by  the  process 
of  inflammation  around  them.  We  know  that  acute  inflam- 
mation has  a  tendency  to  stop  the  conducting  power  of  nerve 
fibres,  apparently  by  some  direct  damage  to  their  finer  struc- 
ture, and  that  the  subsidence  of  the  inflammation  may  be 
followed  by  a  recovery  of  function.  The  second  is  by  pressure 
on  the  fibres,  by  the  products  of  inflammation.  This  occurs 
both  during  the  inflammation  and  while  it  is  subsiding. 
During  subsidence,  the  newly-formed  elements  are  imdergoing 
a  transformation  into  contracting  fibrous  tissue.  A  similar 
compression  probably  also  occurs  during  the  height  of  the 
inflammation,  from  the  excessive  amoxmt  of  tissue  produced, 
because  at  that  period  loss  of  sight  may  often  be  observed  to 
coincide  with  a  marked  increase  in  the  "strangulation"  of 
the  swollen  disc.  Damage  to  vision  from  compression  of  the 
fibres  during  subsidence  of  the  neiuitis  is  very  common  and 
very  serious.  It  may  cause  considerable  damage  to  sight 
which  has  been  tmimpaired  by  the  active  nemitis,  and  it 
constantly  succeeds  and  intensifies  impamnent  by  inflammatory 
compression  dm-ing  the  active  stage.  The  amblyopia,  which 
occurs  dming  the  height  of  the  iuflammtition,  may  lessen  as 

decussate  at  the  corpora  qiiadiigemina  from  the  eye  on  the  side.  The  only 
iininjm'ed  fibres  -woidd  bo  those  from  the  iimer  half  of  the  retina,  on  the 
same  side  as  the  cerebral  lesion,  fibres  which  had  crossed  at  the  chiasma  to 
the  opposite  hemisphere. 
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the  inflammation  subsides,  and  be  again  renewed  by  tlie  con- 
traction of  the  new  tissue  as  the  subsidence  of  the  swelling 
advances.  The  latter  constitutes  by  far  the  greatest  danger, 
because  the  contraction  which  causes  it  continues,  and  increases 
for  a  long  time,  and  the  amblyopia  due  to  it  usually  continues 
and  iaereases  until,  and  even  after,  the  disc  has  reached  its 
normal  level.  The  progress  of  the  amblyopia  from  this 
cause  may,  however,  be  interrupted  by  the  recovery  of 
fibres  damaged  only  during  the  active  inflammatory  stage, 
and  when  the  amount  of  new  tissue  formed  is  small  in 
proportion  to  the  irritative  changes  in  the  disc  (as  in  many 
cases  of  syphilitic  disease  duly  treated),  a  considerable  in- 
flammatory amblyopia  may  clear  away  and  be  followed  by 
very  sHght  consecutive  defect.  The  latter  is  usually  more  or 
less  permanent,  but,  after  it  has  reached  its  height,  consider- 
able subsequent  improvement  does,  in  some  cases,  slowly 
occur  (see  p.  114). 

Not  unfrequently  after  a  neuritis  has  subsided,  with  or 
without  impainnent  of  vision,  a  further  loss  of  sight,  complete 
or  incomplete,  may  occur  fi'om  intra-cranial  causes  without 
any  fresh  ophthalmoscopic  appearances,  as  in  Case  6.  It 
will  thus  be  seen  that  a  considerable  disparity  between  the 
affection  of  sight  and  the  com-se  of  the  papillitis  indicates 
the  influence  of  retro-ocular  mischief.  A  good  illustration 
of  this  is  afforded  by  Case  17  (PI.  VII.  1  and  2)  in  which 
the  papillitis  was  unilateral,  the  other  eye  presenting  normal 
characters  throughout ;  but  the  sight  of  both  eyes  failed 
after  the  subsidence  of  the  papillitis. 

Causes. — The  most  common  causes  of  optic  neuritis  are 
encephalic  diseases,  and  of  these  tumom^  is  incomparably  the 
most  frequent.  Neither  the  nature,  size,  nor  the  seat  of  the 
tumoiu:  appears  to  exercise  much  influence  on  the  occui-rence 
of  neuritis.  The  next  most  frequent  cause  is  certainly  menin- 
gitis, and  then  come  abscess  of  the  brain,  hydatid  disease  of 
the  brain,  and  softening  of  the  brain  from  vascular  obsti-uc- 
tion.  In  some  cases,  as  in  Case  27,  it  appeal's  to  result  from 
an  irritative  process  in  the  brain,  revealed  only  by  the  micro- 
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scope  (see  Part  11.,  "  Inflammation  of  the  Brain,"  p.  124). 
It  also  accompanies,  in  rare  cases,  acute  diseases  of  the  spinal 
cord.  Other  causes,  outside  the  nervous  system,  are— alhu- 
minuria,  lead  poisoning,  certain  febrile  diseases,  anaemia 
■  (especiaUy  from  loss  of  hlood)  and  certain  other  morbid  blood 
states.  It  may  probably  occui-  as  an  idiopathic  affection, 
without  obvious  exciting  cause,  or  from  disturbances  of  men- 
struation, or  exposure  to  cold.  In  aU  these  cases  it  is,  as  a 
rule,  double  ;  now  and  then,  in  cerebral  disease,  and  after  acute 
febrile  diseases  and  loss  of  blood,  it  maybe  single.  UnUateral 
optic  neuritis  may  result  fi^om  mischief  in  the  posterior  portion 
of  the  orbit— inflammation  or  growth  invading  the  optic  nerve. 

In  the  general  diseases,  such  as  albuminuria,  lead  poisoning, 
anaemia,  &c.,  optic  neuritis  is  often  associated  with  encephaHc 
symptoms.  In  Case  28  of  lead  poisoning  (PI.  YH.  6),  the 
neuritis  was  associated  with  great  mental  excitement,  and 
so  also  in  Case  36  of  albuminuiia  (PL  IX.  2),  wHle  in  the 
similar  case  figui'ed  in  PL  IX.  3  (Case  37),  intense  headache 
was  present.  It  seems  probable  that,  in  these  cases,  either 
the  cerebral  disturbance  is  concerned  in  the  production  of 
neuritis,  or  the  neuritis  and  cerebral  disturbance  may  be 
the  indication  of  a  general  effect  of  the  toxtemia  on  the  nerve 
tissues. 

Duration.— The  dxiration  of  optic  neuritis  varies  very 
much  in  different  cases.  The  cases  of  most  rapid  course  may 
reach  their  height  in  two  or  three  weeks,  maintain  it  for 
about  the  same  time,  and  then  subside.  These  are  of  two 
classes— the  most  trifling  and  the  most  severe.  The  foi-mer 
are,  for  the  most  part,  those  which  depend  on  a  cerebral 
condition  which  soon  subsides,  such  as  a  transient  attack  of  me- 
ningitis, or  syphilitic  or  scrofulous  disease,  which  is  influenced 
by  treatment  before  the  neuritis  reaches  its  height.  Now 
and  then,  however  (as  in  Case  15),  a  neuritis  rapidly  sub- 
sides, although  the  cerebral  disease  progresses.  But  this  is 
the  rare  exception.  In  these  transient  cases  the  subsidence 
may  occupy  the  same  time  as  the  development— two  or  three 
weeks— and  be  complete ;  so  that  at  the  end  of  six  or  eight 
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weeks  the  discs  are  again  nomial.  In  some  very  intense 
eases,  such  as  that  of  apparently  idiopatliic  neuritis,  figured 
in  PI.  VIII.,  the  development  of  the  alfection  may  be  equalty 
rapid,  an  intense  degree  of  swelling  being  soon  attained,  and 
subsidence  commencing  in  a  few  weeks.  In  these  cases, 
liowever,  the  retrocession  of  the  neuritis  is  always  slow,  and 
commonly  occupies  many  weeks  ;  often  months  pass  before 
the  edges  of  the  disc  are  again  perceptible. 

On  the  other  hand,  the  course  of  neuritis  may  be  so  chronic 
that  months,  even  a  year,  may  pass  without  the  least  change 
in  the  condition  of  the  discs  being  perceptible.  Cases  23, 
24,  and  26  are  instances  of  this.  Most  cases  of  this  extreme 
chxonicity  that  have  come  under  my  observation,  have 
accompanied  symptoms  of  brain  disease,  which  were  not,  in 
themselves,  suggestive  of  "  coarse  "  brain  disease,  tumour,  &c. 
But  in  some  cases  an  equally  chronic  neuritis  may  accompany 
tumour.  That  shown,  for  instance,  in  PI.  V.  1  and  2,  pre- 
sented no  alteration,  tested  by  comparison  with  the  drawing, 
for  eighteen  months,  and  two  years  later  was  still  marked, 
the  red,  congested  half  being  similar  in  area,  although  on  the 
clearer  half  the  disc  had  become  grey,  and  sight  was  lost. 
It  is  to  be  noted  that  in  this  case  the  symptoms  of  tumour, 
although  intense,  also  progressed  very  slowly,  and  the 
chi'Onicity  of  the  neuritis  probably  may  be  taken  as  an  indi- 
cation of  chronicity  of  the  cerebral  disease.  The  converse 
proposition,  however,  that  all  forms  of  very  chronic  brain 
disease  entail  a  clu-onic  fonn  of  neiuitis,  does  not,  by  any 
means,  hold  good. 

In  most  cases  the  dviration  of  neuritis  is  intermediate 
between  the  extremes  mentioned,  reaching  its  height  in 
a  month  or  two,  and  often  remaining  for  some  weeks  or 
months  Avitli  little  change,  and  then  subsiding.  A  rapid 
strangulation  usually  precedes  subsidence  at  no  long  period, 
the  products  of  inflammation  perhaps  checking  the  inflamma- 
tory process. 

The   Eet,  ATioN   OF  Optic  Neuritis  to  Encephalic 
Disease. — The  first  definite  theory  of  the  mechanism  by 
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wliicli  intra-cranial  disease  acts  was  put  forward  by  von 
Graefe  in  1859,'  and  furtlier  developed  hy  him  m  I866.2  jt 
was  founded  on  the  observation  that  in  some  cases  of  mtra- 
ocular  neuritis,  with  hjBmorrhages,  in  cerebral  tumoui-,  no 
signs  of  inflammation  were  perceptible  on  naked-eye  exami- 
nation in  the  trunk  of  the  optic  nerve  ;  whereas  in  a  case  of 
meningitis  in  which  the  ophthalmoscopic  changes  had  been 
less  intense,  inflammation  of  the  nerve  trunk  was  found  by 
Virchow— inflammation  which  was  natiu-ally  assumed  to  have 
been  communicated  to  the  optic  nerve  from  the  inflamed 
meninges,  and  to  have  descended  the  nerve  to  the  eye.  This 
condition  von  Graefe  designated  "  descending  neuritis,"  and 
gave  as  its  characteristics  a  slight  degree  of  change  in  the 
discs  and  a  tendency  to  invade  the  adjacent  retina.    On  the 
other  hand,  the  cases  of  tumom",  with  great  intra-ocular 
change,  h^emon-hages,  &c.,  and  no  evidence  of  inflammation 
in  the  optic  nerve  trunks,  he  explained  by  the  theory  that 
they  were  due  to  the  effect  on  the  cii-culation  of  the  eye,  of 
the  increased  intra-cranial  pressure,  which  he  assimied  to  be 
invariable  in  these  cases,  and  to  obstruct  the  return  of  blood 
from  the  eye  by  compressing  the  cavernous  sinus.  He 
suggested  further  that  this  mechanical  effect  was  greatly 
intensified  by  the  imyielding  character  of  the  sclerotic  ring, 
which  would  act,  he  assumed,  as  a  midtiplier  of  the  mechani- 
cal obstruction.    In  accordance  with  this  view  he  applied  to 
the  condition  of  disc  met  with  in  these  cases— considerable 
swelling  with  hemorrhage  and  vascular  distension— the  term 
"  staimngs-papiUa  "  {staimng,  a  damming  back),  in  distinction 
from  the  "descending  nemitis."    In  this  country,  by  the 
suggestion  of  Clifford  Allbutt,  the  term  "choked  disc"  has 
come  into  use  as  a  synonym  for  "  stauungs-papilla." 

It  was  soon  pointed  out  as  strange  that  an^  actual 
inflammation  should  result  from  a  mechanical  congestion,  and 
as  still  more  strange  that  the  inflammation  thus  excited 
should  remain  limited  so  nearly  to  the  papilla.    But  graver 

1  In  a-  conununication  to  the  Societe  de  Biologie  of  Paris  iu  November, 
1859  ("  Gazette  Hebdoiii.,"  1859),  and  more  fully  described  iu  the  "  Arch, 
f.  Ophth.,"  vii.  18G0,  pt.  2,  p.  58. 

2  "  Arch.  f.  Ophth.,"  xii.  p.  100. 
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difficulties  awaited  this  theory  of  the  "  stauungs-papilla." 
It  was  found  that  the  ophthahnoscopic  signs  of  the  two 
forms  of  neiu'itis  could  not  always  be  relied  upon.  The  con- 
dition supposed  to  he  characteristic  of  descending  neiu-itis 
was  discovered,  in  some  cases,  to  be  but  the  first  stage  of  that 
supposed  to  indicate  mechanical  obstruction.  It  was  found, 
also,  that  when  the  character  of  one  of  the  two  forms  was 
clear,  the  necropsy  might  show  the  case  to  be  really  one 
of  the  other  variety.  Cases  of  this  character  were  frankly 
published  by  von  Grraefe,  although  he  still  held  that  the 
distinctions  were,  in  the  majority  of  cases,  accurate,  and  the 
supposed  mechanism  of  the  stauungs-papilla  elective.  This 
theory,  however,  was  destroyed  in  its  substantive  form  in 
1869  by  the  demonstration  by  Sesemann^  that  the  connnuni- 
cation  between  the  superior  orbital  and  the  facial  veins  was  so 
free  that  the  effect  of  pressure  on  the  cavernous  sinus  was  at 
once  relieved,  and  did  not  cause  more  than  a  very  transient 
fulness  of  the  retinal  veins,  and  that  even  obliteration  of  the 
cavernous  sinus  produced  no  intra-ocular  changes.  This  has 
since  been  well  corroborated,  as,  for  instance,  by  a  case 
recorded  by  Hutchinson,  in  which  no  distension  of  the  retinal 
veins  was  produced,  although  the  cavernous  sinus  was  com- 
pletely obliterated  by  the  pressure  of  an  aneurism.  It  has, 
indeed,  been  said  that  the  openings  from  the  orbital  into  the 
facial  vein  are  often  larger  than  the  communication  with  the 
cavernous  sinus. 

It  was  discovered  by  Schwalbe  ^  that  the  subvaginal  space 
around  the  optic  nerve  is,  at  the  optic  foramen,  continuous 
with,  and  can  be  injected  from,  the  subdural  space  around  the 
brain.^  This  gave  significance  to  some  earlier  observations  of 
Stellwag  von  Carion*  and  Manz"  that  the  sheath  of  the  nerve 
may  be  distended  in  optic  uemitis  from  tumour  and  menin- 

'  "Reicliert  u.  Du  Bois  Rcymond's  Arohiv,"  1869,  p.  154. 

■  "  Centralblatt  f.  Mod.  Wiss.,"  1869,  p.  465.  "  Aroh.  f.  Mikroskop. 
Anat.,"  Bd.  vi.  1870,  p.  1. 

3  It  has  been  lately  stated  by  Pariuaud  tluit  the  communication  ia  with 
the  subarachnoid,  not  with  the  subdural  space  ("Ann.  d'Oculistique," 
vol.  Ixxxii  1879,  p.  2o). 

*  "Ophthalmologic,"  vol.  ii.  1866,  p.  617. 

5  "Zehondcr'sMonatsbL,"  vol.  iii.  1865,  p.  281. 
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oitis.   The  two  facts  suggested  to  Schmidt^  that  iutra-craiiial 
pressm-e  may  influence  tlie  intra-ocular  teimmation  of  the 
optic  nerve  hy  this  mechanism,  since,  as  abeady  described, 
the  distension  of  the  sheath  is  greatest  just  hehind  the  glohe. 
The  theory  received  support  from  Manz,^  who  showed  how 
fi^equent  distension  of  the  sheath  is  in  optic  neuritis,  and 
believed  it  to  be  invariable  in  cases  of  increase  of  intra-cramal 
pressure  or  increase  of  subarachnoid  fluid.    He  urged  that 
the  simple  pressiu^e  on  the  nerve  and  vessels  might  cause  the 
intra-ocular  changes,  and  endeavoured,  by  expei-iment  on 
animals,  to  demonstrate  this  effect  of  the  vaginal  distension. 
Injections  into  the  subdural  space  passed  into,  and  distended, 
the  sheath,  and  caused  fulness  of  the  retinal  veins,  and  in  some 
cases  transient  redness  and  swelling  of  the  papilla. 

Schmidt,  however,  found  that  a  coloured  liquid  injected 
into  the  sheath  passed  into  lymph  spaces  in  the  nerve  at  the 
lamina  cribrosa,  and  he  suggested  that  neuritis  is  pro- 
duced, not  by  the  simple  pressm^e  outside  the  nerve,  but  by 
the  influence,  perhaps  h-ritation,  of  the  Hquid  passing  into 
these  lymph  spaces.  The  theories  of  Schmidt  and  Manz  have 
been  largely  accepted  in  G-ermany  as  affording  the  most 
satisfactory  explanation  of  the  origin  of  optic  neuiitis. 
Leber,3  adopting  the  view  that  the  distension  of  the 

sheath  is  the  immediate  excitant  of  nemitis,  doubts  the  theory 
of  Manz,  that  the  fluid  acts  by  mechanical  pressui-e,  and 
rejects  the  effect  on  the  lymphatic  spaces  assmned  by  Schmidt, 
on  the  ground  that  his  own  and  other  investigations  have 
failed  to  conflrm  the  asserted  communication  of  these  spaces 
with  the  sheath.  Leber  suggests  that  the  fluid  in  the  sheath 
excites  nemitis,  by  conveying  pathogenic  material  to  the  optic 
nerve  behind  the  eye. 

It  was  suggested  in  1863  by  Hughlings- Jackson,  that 
intra-cranial  tumour  causes  optic  neuritis  by  its  uTitatmg 
effect,  acting  as  a  "  foreign  body,"  and  this  ^dew  was  sup- 
ported a  little  later  by  Brown-Sequaa:d,  who  compared  the 

1  Of  Marburg,  now  Sclunidt-Rimpler.  "  Arcli.  f.  Ophth.,"  vol.  xv. 
1869,  p.  193.  "Deutsch.  Arch.  f.  lUin.  Met!.,"  vol.  ix.  1871,  p.  339. 

3  JDiscussion  at  the  luteruational  Medical  Congn-ess,  Lobdon,  1881. 
'  Ophth.  IIcsp.  Rep.,"  vol.  iv. 
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origin  of  neuritis  in  intra- cranial  tumour  to  tlie  production  of 
atrophy  of  tlie  optic  nerve  by  a  distant  source  of  imtation. 
It  was  formulated  by  Benedikt  ^  in  1868,  by  ascribing  the 
mechanism  to  the  vaso-motor  nerves,  and  it  is  generally 
knoAvn,  somewhat  inaccui'ately,  as  his  theory This  view 
assimies  that  the  tumoiu-  acts  as  a  sovixce  of  irritation 
which  has  a  reflex  influence  through  the  vaso-motor  nerves 
upon  the  optic  disc,  leading  to  its  inflammation.  It  has  been 
rejected  by  most  writers  on  the  grounds  stated  by  Leber,^ 
as  invohdng  a  mechanism  not  known  to  exist,  and  a  com- 
plex relation  of  the  optic  nerve  to  all  parts  of  the  brain 
difficidt  to  conceive  ;  and  by  Clifford  Allbutt,  on  the  ground 
that  he  has  failed  to  find  around  tumours  the  signs  of 
iiTitation.  The  theory  is,  however,  still  held  by  Hughlings- 
Jackson  as  that  which  best  explains  the  phenomena  of  neu- 
ritis ;  he  has  always  urged  that  the  occurrence  of  optic 
neuritis  is  not  related  to  increased  intra-cranial  pressure. 
Lastly,  Gralezowski  believes  that  neuritis  is  always  descend- 
ing, and  fii'st  maintained,  contrary  to  previous  observers, 
that  the  intra-oeular  change  is  in  all  cases  the  visible  mani- 
festation of  an  inflammation  propagated  by  continuity  from 
the  brain,  while  Parinaud*  asserts  that  neuritis  is  invariably 
the  eifect  of  distension  of  the  ventricles  of  the  brain,  which 
causes  general  cerebral  oedema,  and  of  this  both  the  dis- 
tension of  the  sheath  and  the  papillitis  are  equally  part. 

The  clinical  and  pathological  evidence  bearing  on  these 
views  may  be  briefly  reviewed. 

The  first  point  to  be  borne  in  mind  is  that  optic  neuritis 
limited  to,  or  at  least  most  intense,  in  the  optic  papilla, 
may  occur  without  any  obvious  intra-cranial  disease.  The 
intense  neuritis  shown  in  PI.  YIII.  1  was  apparently  a 
primary  papillitis  involving  the  retina  only  secondarily,  and 
occurred  in  a  patient  in  whom  no  symptom  of  cerebral  disease, 

'  "  AUg.  Wien.  Med.  Zeit.,"  1868,  No.  3. 

*  Schneller,  in  1860,  put  foi-ward  a  similar  theoiy  whon  he  suggested  that 
some  retinal  changes  in  intra-cranial  disease  might  be  duo  to  a  "primary 
affection  of  the  centres  of  those  nerves  which  regulate  the  coiu-se  of  the 
blood  in  the  ocular  vessels."—"  Arch.  f.  Ophth.,"  Bd.  vii.  1860,  I.  p.  71. 

=>  lu  "Graefe  u.  Saemish's  Manual,"  Bd.  v.  '  Loc.  cit. 
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save  some  lieaducLe,  could  be  detected  during  two  years  rfie 
remained  imder  observation.    The  neuiitis  reached  its  height 
in  about  a  fortnight  from  its  commencement,  a  rapidity 
which  is  seen  in  nemitis  from  intra-cranial  disease  only  in  the 
most  acute  cerebral  affection  ;  a  circumstance  which,  with 
the  absence  of  cerebral  symptoms,  quite  excludes,  I  think,  the 
supposition  that  there  existed  intra-cranial  disease.  Limited 
papillitis  may  occur  also  in  simple  ansemia.     From  these 
considerations  it  seems  to  follow  that  the  intra-ocular  ter- 
mination of  the  optic  nerve  is  a  structure,  for  some  reason 
which  we  do  not  know,  peculiarly  prone  to  suffer  inflamma- 
tion.   The  common  localization  of  the  inflammation  to  the 
papilla  points  also  to  the  same  fact. 

The  facts  of  medical  ophthahnoscopy  certainly  make  it 
difficult  to  connect  papillitis  with  increase  of  intra-cranial 
pressure.  If  we  consider  the  cases  in  which  intra-cranial 
pressure  is  raised  to  the  highest  point  it  ever  reaches— chronic 
hydrocephalus— we  find  optic  neiuitis  the  rare  exception, 
and,  when  it  occurs,  never  intense.  The  difficulty  cannot  be 
met  by  attributing  it  to  the  slowness  with  which  the  pressure 
is  raised,  because  the  growth  of  many  tumoui's  which  by 
themselves  cause  intense  optic  neuiitis  is  equally  slow. 

On  the  other  hand,  as  I  have  many  times  seen,  in  cases 
of  tumour  with  neiuitis  there  may  be  no  sign  of  increased 
intra-cranial  pressm-e  dming  life  or  after  death.  "In  the 
cases  of  vast  tumoiu-s  the  optic  neuritis  does  not  differ  fi-om 
that  caused  by  small  tumours  at  the  vertex  of  the  brain, 
which  cannot  exercise  any  pressm^e  of  consequence  on  the 
case.  The  neuritis  runs  thi-ough  its  stages,  and  the  swelling 
of  the  discs  subsides,  although  the  intra-cranial  pressm-e  goes 
on  increasing."  ^  There  may  also  be  signs  of  increased  pressui'e 
in  tumour  without  optic  nem-itis.  But  while  pressui-e  upon 
the  cavernous  sinus  cannot  be  regarded  as  the  cause  of 
nem-itis,  its  effect  on  the  retinal  vessels  cannot  be  altogether 
excluded.  Experiments  show  that  a  quickly  induced  in- 
crease of  pressm-e  Avithin  the  skull  causes  a  transient  dis- 

'  Hugliliuys- Jacksou :  Lecture  on  Optic  Neuritis,   "  Mod.  Times  and 
Ga/..,"  TsTl. 
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tensiou  of  the  retiual  and  papillary  vessels.  In  tubercular 
meningitis  {q.  v.)  G-arliek's  careful  observations ^  have  shown 
that,  while  papillitis  is  not— fulness  of  veins  is  related 
to  an  increased  intra-cranial  pressure. 

In  the  course  of  a  descending  neuritis  the  distension  of 
veins  may  be  very  great,  as  I  have  several  times  observed 
both  during  life  and  after  death  (Compare  PI.  XYI.  3).  In 
tumour  the  veins  at  fii-st  and  often  throughout  (when  the 
neiuitis  does  not  reach  a  considerable  degree  of  intensity), 
are  little  above  the  nonnal  size,  and  present  no  tortuosities 
except  those  which  are  given  them  by  the  prominence  of  the 
papilla.     The  great  distension  of  veins  and  narrowing  of 
arteries  occur  when  the  inflammation  has  reached  a  certain 
degree  of  intensity.   This  points  to  the  neuritic  process  in  the 
papilla  as  causiirg-  the  strangulation  by  pressure  in,  and  con- 
striction of,  the  vessels.    This  view  is  entirely  borne  out  by 
.pathological  investigation.   I  have  never  been  able  to  discover 
any  evidence  of  constriction  of  the  vessels  in  the  sclerotic  ring 
or  behind  it.     Their  calibre  here  is  always  uniform  (see 
PI.  XIII.,  XIY.,  XY.).    This  statement  is  based  on  the  most 
careful  search  for  any  evidence  of  such  compression  in  a 
number  of  cases  of  papilhtis  from  various  intra-cranial 
diseases.    In  one  case  only  was  there  an  appearance  of  nar- 
rowing, and  in  this,  from  the  unaltered  course  of  an  adjacent 
vessel,  it  was  evidently  due  to  a  slight  alteration  in  the 
position  of  the  vessel  at  the  spot,  in  consequence  of  which  the 
sections  ceased  to  pass  through  its  widest  part.    It  is  always 
in  front  of  the  sclerotic,  in  the  substance  of  the  swollen 
papilla,  that  the  vessels  present  conspicuous  constriction,  and 
are  pressed  upon  and  have  their  walls  thickened  by  new 
tissue  (PI.  XIII.,  XIY.,  XY.).    Further,  the  most  intense 
strangulation  may  occur  in  cases  in  which,  as  in  Case  29 
(Plate  YIII.  Fig.  1),  there  is  reason  to  believe  that  there  is 
no  intra-cranial  disease  ;  and  in  Case  27,.  in  which  there  was 
no  intra-cranial  condition  which  could  cause  any  mechanical 
effect,  the  intra-ocular  signs  of  constriction  and  mechanical 
congestion  were  very  marked. 

>  "  Med.-Chir.  Tiuns.,"  vol.  Ixii.  1870,  p.  -ill. 
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Disteusiou  of  tlie  optic  sheath  is  cei-tainly  very  frequent 
in  cases  of  optic  neuritis.    It  is  not,  however,  as  has  been 
alleged,  invariable,  either  in  cases  of  cerebral  tumour  witli 
optic  neuritis,  or  in  conditions  of  increased  intra-cranial 
pressure.     It  may  be  absent  in  tumor  cerebri  with  cha- 
racteristic neuritis — for  instance,  in  Case  16  a  large  glioma 
of  the  right  frontal  lobe,  with  h'semon-hage  into  it,  was 
attended  by  optic  neuritis,  but  with  no  distension  of  the 
sheath.    It  may  be  absent  in  tumour  with  internal  effusion. 
Great  distension  of  the  lateral  and  thii'd  ventricles  was  caused 
in  Case  3  by  a  tiunour  near  the  corpora  quadrigemina ;  there 
was  optic  neuiitis  but  no  distension  of  the  sheaths.    A  case 
of  tumoiu-  of  the  cerebellum  with  optic  neuritis  and  no 
distension  of  the  sheaths  has  been  recorded  by  Nettleship.^ 
In  Case  21  of  old  neuritis,  due  to  a  tumoiu-  occupying  the 
whole  of  the  third  ventricle  and  interpeduncular  space,  and 
extending  in  front  of  the  optic  commissure  and  causing 
enonnous  distension  of  the  lateral  ventricles,  the  optic  sheaths 
carefully  examined  in  situ  were  quite  empty.    They  were 
loose,  and  had  evidently  been  much  distended.    This  case 
suggests  that  pressiu-e  at  the  base  of  the  brain  may  even  be 
incompatible  with  continued  distension'  of  the  sheath.  A 
case  of  nemitis  fi'oni  cerebral  abscess  without  di'opsy  of  the 
sheath  has  been  recorded  by  Carrier,"  and  the  condition  was 
absent  in  a  case  of  double  neuro-retinitis,  apparently  secondary 
to  cerebral  haemorrhage,  which  has  been  recorded  by  Gremu- 
seus.'^  In  tubercular  meningitis,  agaiu,  the  condition  to  which 
the  distension  of  the  sheath  appears  to  be  related  is  not  dis- 
tension of  the  ventricles,  or  increased  intra-cranial  pressui'c, 
but  increase  of  the  subarachnoid  fluid,  and  it  bears  in  this 
disease  certainly  no  relation  to  the  occui-rence  of  neuritis.  Of 
six  cases  with  changes  in  the  papilla,  in  which  the  state  of 
the  optic  sheaths  was  carefvilly  noted  by  Dr.  Garhck,  in  foui*, 
in  which  excess  of  subarachnoid  fluid  was  absent,  the  sheath 
Avas  normal,  although  in  several  there  was  great  distension  of 

'  "Tath.  Trans.,"  1880,  p.  252. 

-  "  riiiladolphia  Med.  Times,"  Jan.  29,  1880. 

3  "  lOui.  MouatsbL  f.  Augcnhcilk.,"  1880,  p.  380. 
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tlic  ventricles,  while  in  the  remaining  two  cases,  in  which 
there  was  an  excess  of  subarachnoid  fluid,  there  was  also 
di'opsy  of  the  optic  sheath.    A  case  of  neuiitis  in  tubercular 
meningitis,  without  distension  of  the  sheath,  has  also  been 
described  by  Edmunds.^      It  has  been   suggested  that 
the  fluid  may  be  formed  in  the  sheath  where  it  is  found, 
being    prevented   from  passing  to  the  cranium  by  the 
intra-cranial  pressure.     If  the  sheath  of  the  optic  nerve 
is  the  chief  lymph  channel  by  which  fluid  is  conveyed 
away  from  the   eye,  its  distension  in  optic  neuritis,  by 
fluid  escaping  from  the  papilla,  is  intelligible.      But  this 
fact  is,  at  least,  uncertain  (see  above,  p.  68).  Moreover, 
Case  21  appended,  referred  to  in  the  previous  page,  seems 
opposed  to  this  theory.    The  optic  sheaths  had  been  greatly 
distended  but  they  had  become  empty,  apparently  in  con- 
sequence of  the  pressure  on  the  fi'ont  of  the  base,  by  the 
large  tumour  in  the  anterior  part  of  the  third  ventricle, 
cutting  off  the  communication  with  the  subarachnoid  space. 
If  the  fluid  were  derived  from  the  eye,  this  effect  should 
have  increased  the  distension  of  the  sheaths,  instead  of 
causing  them  to  become  empty.     There  is  thus  strong 
reason  to  believe  that  the  fluid  in  the  sheath  of  the  optic 
nerve  passes  into  it  from  the  subarachnoid  space.  The 
absence  of  obvious  excess  of  the  subarachnoid  fluid  in  some 
cases,  as  in  an  instance  mentioned  by  Edmunds,-  is  not  of 
much  weight  as  evidence  against  this  conclusion,  because  a 
general  increase  of  intra-cranial  pressure  {e.g.,  by  ventricular 
effusion)  which  would  assist  in  forcing  the  fluid  into  the 
sheaths,  would  at  the  same  time  tend  to  remove  it  from  the 
base  of  the  brain  where  its  amount  is  estimated. 

Of  the  frequent  association  of  dropsy  of  the  sheath  and 
optic  neuritis  there  can  be  no  doubt,  but  of  the  relation  of 
one  to  the  other,  Httle  evidence  has  yet  been  adduced.  Manz 
admits  that  there  are  probably  various  kinds  of  effusion  into 
the  sheath,  and  that  all  may  not  lead  to  neiuitis.  Parinaud 
has  asserted  that  it  is  common  in  cases  of  pulmonary  obstruc- 

'  "Trans.  Oi)hth.  Soc."  vol.  i.  1881,  p.  112. 
»  Ibid. 
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tion,  as  iu  croup.  It  is  certcain,  too,  that  distension  of  the 
optic  nerve  may  occm^  even  in  meningitis  without  causmg 
nemitis,  as  in  a  ease  recorded  by  Broadbent.  But  such  cases 
prove  little,  because  the  diu-ation  of  the  dropsy  may  not  have 
been  sufficient  for  the  inflammatory  changes  to  arise.  ^  The 
occasional  occiuTence  of  papillitis  without  it— a  fact  which  is 
well  established— shows  that  it  is  not  the  invariable,  and 
suggests  that  it  is  not  the  chief,  mechanism  by  which  papillitis 
is  produced.  But,  it  is  probable  that,  although  not  the  chief 
cause,  it  may  still  exercise  an  important  influence  on  the 
process. 

In  examining  the  trunk  of  the  optic  nerve  behind  the  eye, 
in  cases  of  papillitis  from  cerebral  tumour,  I  have  found  the 
optic  nerve  to  present  traces  of  inflammatory  change,  increase 
of  nuclei  and  connective  tissue,  much  more  frequently  than 
has  been  stated  by  other  observers.  The  changes  were 
especially  marked  towards  the  periphery  and  in  the  pial 
sheath.  In  not  one  case  examined  could  the  nerves  be  said 
to  be  in  a  perfectly  normal  state.  The  significance  of  the 
changes  is  open  to  question.  They  may  possibly  be  regarded, 
in  some  cases,  as  indications  of  an  ascending  neuritis.  But 
in  some  they  were  the  most  intense  in  the  neighbom'hood  of 
the  optic  commissure,  and  there  was  evidence  that  a  neui-itis 
had  taken  place  there  by  extension  fi'om  the  meninges.  In 
several  cases  iu  which  this  was  most  distinct,  the  change  in 
the  optic  nerve,  mid- way  between  the  commissui-e  and  the 
eye,  was  so  slight  that  it  might  ahnost  have  been  passed  as 
normal.  The  extension  to  the  nerve  was  very  distinct  in 
two  cases  of  intra-cranial  tumom-  appended.  In  one  (Case  3) 
there  was  distinct,  although  very  slight,  evidence  of  menin- 
gitis beneath  the  orbital  lobules,  which  had  evidently,  by  the 
naked-eye  and  microscopic  appearances,  extended  to  the 
nerves.  In  the  other  case  the  papillitis  was  considerable,  and 
such  as  is  most  common  in  cerebral  tmnour  (PI.  XIV.  8) . 
The  changes  in  the  middle  of  the  optic  nerves  were  slight 
but  distinct  (Fig.  9).  In  fi-ont  of  the  optic  coimnissm-e 
(Fig.  10)  the  changes  fi'om  old  inflammation  were  intense. 
No   sign  of  adjacent  meningitis  was  noted  at  the  post- 
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iuoi"tem  examiuation,  but  there  were  old  adhesions  over  the 
tiuuoiu-  on  the  upper  pai't  of  the  frontal  lobe.  In  this  case 
it  seems  probable  that  descending  neuritis  had  taken  place, 
and  that  the  Hnk  between  the  intense  neiuitis  behind,  and  the 
intense  papillitis  in  front,  was  the  slight  change  in  the  trunk 
of  the  nerve.  Hence  it  seems  that  a  very  slight  amount  of 
descending  change  may  lead,  in  cerebral  tumour,  to  an  intense 
papillitis.  With  this  case  may  be  compared  the  facts  of  Case 
27.  Here  the  appearance  of  the  papilla  was  declared  by  an 
authority  so  decisive  as  that  of  Mr.  Couper  to  be  that  of  a 
"  choked  disc."  No  tumour,  meningitis,  or  mechanism  for 
"choking"  was,  however,  discovered  within  the  cranium. 
But  the  trunk  of  the  nerve  presented  changes  very  similar 
to  those  in  the  case  jxxst  mentioned,  not,  however,  more 
intense  at  its  posterior  portion.  Similar  changes  were  found 
throughout  the  brain  by  Dr.  Sutton,  and  it  can  hardly  be 
doubted,  taking  the  symptoms  and  anatomical  changes  to- 
gether, that  a  condition,  which  must  be  regarded  as  "  chronic 
irritation  or  inflammation  "  affecting  the  brain,  had  passed 
down  the  optic  nerves  and  appeared  as  an  intense  papillitis, 
with  signs  of  strangulation,  due  to  the  compression  of  the 
vessels  within  the  papilla.  A  similar  case  has  been  recorded 
by  Stephen  Mackenzie.^ 

With  these  may  also  be  compared  the  facts  of  Case  22 
(PI.  XIY.  Figs.  1 — 5).  Here  a  similar  condition  of  disc  to 
that  in  Case  3,  but  of  greater  intensity,  was  associated  with 
a  similar  condition  of  nerve,  and  the  morbid  state  could  be 
traced  into  the  optic  tracts. 

It  seems  from  these  facts  that  (1)  a  descending  neuritis 
cannot  be  excluded  from  an  examination  of  a  small  portion 
of  the  tiaink  of  the  nerve,  and  (2)  that  a  change  in  the  nerve 
revealing  itself  as  a  very  slight  deviation  from  the  normal, 
may  serve  to  convey  a  condition  of  irritation  to  the  eye 
sufficient  to  light  up  considerable  papillitis. 

The  frequency  with  which  evidence  of  descending  neuritis 
maybe  traced  is  confirmed  by  the  observations  of  S.  Mackenzie,^ 

^  "  Brain,"  July,  1879,  p.  '209. 

"  Loc.  cit.  and  "Tmiis.  Ophtli.  Sue,"  vol.  i.  p-  91. 
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Brailey,^  Edniunds,^  Poiicet,^  and  others.  Mackenzie  has 
also  pointed  out  that  on  no  other  theory  than  that  of  an 
inflammation  traveUing  down  the  nerve  tissue  can  we  explam 
a  iinilateral  neimtis  on  the  side  opposite  to  a  cerehral  tumour. 

It  has  been  maintained  by  Kuhnt^  that  the  descent  of 
inflammation  fi^om  the  brain  to  the  eye  is  by  the  perivascular 
sheaths  of  the  vessels,  which  are,  he  states,  continuous  with 
the  pia  mater  of  the  brain,  and  Gayet  ^  would  ascribe  a  share 
also  to  the  sheaths  of  the  posterior  ciliary  vessels.  The 
evidence  of  inflammation  away  from  the  vessels  prevents  us, 
however,  regarding  them  as  the  exclusive  agents,  but  patho- 
logical evidence  of  their  participation  in  the  transmission  of 
the  inflammation  has  been  also  brought  forward  by  Edmunds. 

It  has  been  pointed  out  that  the  sheaths  of  the  nerve,  inner 
and  outer,  often  present  considerable  changes,  which  make  it 
probable  that  the  inflammation  passes  along  them  to  the  eye. 
That  it  may  do  so  independently  of  distension  of  the  sheath 
is  shown  by  two  cases  of  optic  neuritis  and  meningitis  due 
to  fracture  of  the  skull,  recently  recorded  by  Edmunds,'^ 
in  which  the  space  between  the  sheaths  of  the  nerve  was 
occupied  by  "  a  dense  mass  of  inflammatory  products."^ 

These  facts  suggest  the  following  conclusions  regarding 
the  production  of  papillitis  in  intra-cranial  disease: — 

That  in  cases  of  cerebral  tumoiu"  evidence  of  descending 
inflammation  may  be  traced  in  sheath  or  nerve,  much  more 
commonly  than  current  statements  suggest,  while  in  cases  of 
meningitis  the  evidence  of  such  descending  inflammation  is 
almost  invariable. 

That  the  resulting  papillitis  may  be,  and  remain,  slight, 
or  may  become  intense  and  present  the  appearances  of 
mechanical  congestion.  The  causes  of  this  difference  we 
do  not  yet  know. 

That  such  mechanical  congestion  does  not,  as  a  rule,  result 
from  compression  of  the  vessels  in  or  just  behind  the  sclerotic 

1  "Trans.  Ophtt.  Soc,"  vol.  i.  p.  111.'  ^  Md-,  P-  112. 

3  Disc,  at  the  International  Med.  Congress,  1881. 

1  In  a  communication  to  the  International  Medical  Congress  at  Amster- 
dam ("Ann.  d'Oculist.,"  vol.  Ixxxii.  1879,  p.  180).       '  Ibid.,  p.  181. 
s  "Lancet,"  Oct.  S2,  1881,  p.  712  (Ophthalmological  Society). 
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riiig,  but  always,  when  intense,  from  compression  by  inflam- 
matory products  in  the  substance  of  the  papilla.  It  must  not 
be  forgotten  that  an  increase  in  the  size  of  vessels  may  be  of 
reflex  vaso-motor  origin  as  in  all  inflamed  parts. 

That  while  slow  increase  of  intra-cranial  pressui'e  has  no 
effect  on  the  retinal  vessels,  a  sudden  increase  hinders  the 
escape  of  blood  from  the  eye  for  a  time,  and  may  intensify  a 
papillitis  originating  in  another  way. 

That  distension  of  the  sheath  of  the  nerve  alone  is  probably 
insiiificient  to  cause  papillitis  by  its  mechanical  effect,  but  may 
perhaps  intensify  the  process  otherwise  set  up,  especially  if 
the  fluid  possesses  an  irritative  quality,  and  if  (as  Schmidt- 
Eimpler  asserts  and  Leber  denies)  it  can  find  its  way  into 
the  lymphatic  spaces  of  the  optic  disc.^ 

There  being  thus  little  evidence  that  a  mechanical  impe- 
diment to  the  return  of  blood  from  the  eye,  induced  either  by 
intra-cranial  pressiu^e,  by  distension  of  the  optic  sheath,  or 
by  the  pressure  of  the  sclerotic  ring,  plays,  in  any  case,  a 
considerable  part  in  the  production  of  optic  neuritis,  the  use 
of  the  term  "  choked-disc "  or  "  stauungs-papilla,"  as  indi- 
cative of  a  supposed  mechanism,  is  to  be  deprecated  in  our 
present  state  of  knowledge.  The  occurrence  of  a  process  of 
strangulation  is  not  denied ;  it  is  often  conspicuous  enough, 
but  it  is  produced  in  the  inflamed  papilla  and  not  behiad 
the  eye,  and  occurs  in  all  cases  of  a  certain  intensity. 

In  this  outline  of  the  facts  regarding  the  origin  of  optic 
neuritis,  the  hypothesis  that  the  mechanism  is  a  reflex  vaso- 
motor influence  has  been  necessarily  unnoticed,  because  the 
known  facts  have  no  bearing  upon  it  and  giVe  it  no  support. 
It  presupposes  a  special  reflex  relation  not  known  to  exist, 
and  a  mechanism  for  the  production  of  inflammation  the 
efiiciency  of  which  is  equally  unknown. ^ 

'  The  latest  theory  of  Leber  (see  p.  68)  is  not  supported  hj  any  anatomical 
evidence  that  papillitis  is  an  extension  of  inflammation  from  the  periphery  of 
the  nerve  at  the  anterior  extremity  of  the  sheath. 

^  A  fuller  consideration  of  the  theory,  and  the  arguments  against  it,  -will 
be  found  in  some  remarks  I  made  in  the  discussion  on  optic  neuritis  at  the 
Ophthalmological  Society,  March  1,0,  1881  ("Transactions,"  vol.  i.  p.  105). 
Similar  arguments  were  brought  forward  by  Leber  at  the  discussion  at  the 
International  Congress. 
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Yarieties.— The  chief  varieties  which  have  been  usually 
insisted  on  are  those  distiaguished  by  v.  Graefe  as  "  descend- 
ing neuritis"  and  the  "choked  disc."  The  facts  already 
mentioned  luake  it  more  than  doubtful  whether  the  patho- 
logical basis  of  the  distinction  is  correct,  and  it  is  generally 
admitted  that  the  supposed  distinctions  cannot  be  relied  upon. 
The  aspect  of  the  disc  varies  very  much  in  the  same  case 
at  different  times  ;  at  one  time  the  characters  may  be  those 
supposed  to  be  indicative  of  a  descending  neuritis,  and  at 
another  time  those  ascribed  to  the  "  choked  disc."  But  the 
appearance  in  different  cases  is  also  frequently  different 
throughout  their  whole  course.  These  characters  are  so 
various,  and  the  intermediate  forms  are  so  numerous,  that  it 
is  exceedingly  difficult  to  separate  any  varieties  as  special 
"forms."  Some  cases  certainly  present  throughout  cha- 
racters which  are  regarded  as  those  of  descending  neuritis — 
especially  slightness  of  swelling,  a  tendency  for  the  changes 
to  be  most  intense  in  the  peripheral  part  of  the  papilla, 
leaving  the  centre  little  affected;  absence  of  haemorrhages, 
and  the  presence  of  white  spots,  isolated  or  about  the 
vessels,  and  a  striation  depending  rather  on  oonspicuousness 
of  nerve  fibres  than  on  vascularity.  These  changes  are  seen, 
for  instance,  in  PI.  III.  3  and  5,  and  also  of  wider  extent 
and  greater  iutensity  in  PL  YI.  2.  On  the  other  hand, 
great  swelling,  with  vascularity  and  distended  veins,  such 
as  is  seen  in  PI.  I.  6,  III.  4,  and  still  more  in  PI.  YI.  1, 
characterize  other  .forms.  But  in  Case  3  (PL  XIII.  4) 
descending  neiuitis  presented  the  characters  of  the  choked 
disc,  while  the  changes  in  PL  Y.  1  and  2,  3  and  4,  slight 
as  they  are,  were  in  each  case  associated  with  the  sjonptoms 
of  intra-cranial  tumour. 

Until  we  know  more  of  the  relation  between  pathological 
process  and  ophthalmoscopic  appearance,  it  seems  far  better 
to  found  varieties  piu'ely  on  clinical  chai-acters.  Of  varieties 
so  founded  the  following  have  seemed  to  me  the  most 
marked. 

1.  Slight  Pcqnllitts,  including  the  condition  described  above 
as  congestion  with  oedema,  in  which  the  clianges  are  so  slight 
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as  to  dim,  but  not  obsciu-e,  tlie  edge  of  the  disc  on  indirect 
examination,  although  it  may  be  invisible,  wholly  or  in 
part,  to  direct  examination  (PL  I.  3,  4,  III.  3,  6,  Y.  1, 
2,  3,  4). 

2.  Moderate  Papillitis. — Obsciu-ation  of  the  edge  of  the  disc, 
or  of  the  affected  portion,  complete,  even  to  indirect  exami- 
nation :  swelling  moderate,  commonly  reddish  ;  veins  natural 
or  large  ;  sometimes  white  tissue  about  the  vessels,  close  to 
them  or  extending  for  some  distance  in  the  disc  (PI.  I.  5,  6, 
III.  4,  lY.  1,  3,  Y.  5,  6,  YI.  2). 

3.  Intense  Papillitis. — Grreat  swelling ;  veins  at  first  large 
and  arteries  small ;  many  heemorrhages  ;  retiua  often  involved 
by  direct  damage  or  by  htemorrhages.  Always  succeeds  a 
slighter  stage  in  which  the  evidence  of  strangulation  may  be 
at  fii-st  Httle  marked  (PI.  YI.  1,  YIII.  1). 

The  forms  in  which  the  changes  involve  the  adjacent 
retina  are  often  termed  "  neuxo-retinitis  circumscripta;"  and 
siich  wide-spread  change  as  is  presented  in  PI.  YIII.  1, 
although  originating  in  the  papilla,  merits  such  a  designa- 
tion. But  in  most  eases,  even  in  such  as  PI.  YI.  1,  the 
retina  is  only  affected  adjacent  to  the  papilla,  or  elsewhere 
is  merely  the  seat  of  extravasations ;  and  since  there  is  no 
general  inflammation  of  the  retina,  the  term  "  retinitis"  seems 
unnecessary. 

Retro-ocular  Neuritis. — The  change  known  as  such — an 
interstitial  inflammation  of  the  nerve — is  a  mixed  condition  of 
inflammation  and  atrophy,  revealed  in  the  disc,  if  revealed  at 
all,  by  the  signs  of  simple  congestion,  rarely  those  of  slight 
papillitis,  and  soon  passing  on  to  atrophy  with  narrowed 
vessels.  Little  is  known  of  the  exact  anatomical  changes  in 
this  form,  except  in  the  variety  which  has  been  termed  axial 
neuritis  (Forster),  in  which  chronic  inflammation  occupies 
the  axis  of  the  nerve,  and  causes  a  central  scotoma.  It  will 
be  described  fm-thcr  in  the  section  on  atroph3^ 

Retro-ocular  Perineuritis  is  a  condition  of  chronic  inflam- 
mation of  the  sheath  of  the  nerve  leading  to  thickening  of  its 
tissues,  and  purulent  infiltration  among  the  trabecula).  The 
nerve  may  suffer  from  compression,  or  from  a  state  of  inter- 
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stitial  neimtis  which  may  spread  to  it  from  the  sheath.  It 
has  been  found' in  periostitis  of  the  orbit  (Horner),  and  in 
thickening  of  the  cranial  bones  constricting  the  optic  nerve 
(Michel).  It  causes  papillitis  in  some,  perhaps  in  all  cases, 
but  this  does  not  necessarily  assume  the  appearance  described 
on  p.  46  as  "  perineuritis." 

Diagnosis.— The  diagnosis  of  optic  neuritis  is  often  easy, 
but  sometimes  presents  great  difficulty.    Of  all  its  signs  that 
which  first  attracts  attention  as  the  most  conspicuous  f  eatm-e— 
the  increased  redness— is  of  least  value,  except  in  conjimction 
with  other  characters.    As  already  more  than  once  stated^ 
the  redness  of  a  disc  free  fi'om  neimtis  may  nearly  equal  that 
of  the  adjacent  choroid.    The  signs  which  aa-e  of  greatest 
diagnostic  value  are  (1)  obscuration  of  the  edge  of  the  disc 
and  (2)  swelling.     These,  in  conjunction  with  increased 
redness,  or  change  of  colour  to  a  tint  not  nonnally  seen 
(such  as  the  peculiar  lilac-grey  so  often  presented),  constitute 
the  characteristic  symptoms.    The  obscuration  of  the  edge 
is  especially  significant.    It  indicates  undue  opacity  of  the 
tissue  (layer  of  optic  nerve  fibres)  in  fi'ont  of  the  edge.  Most 
of  the  nerve  fibres  pass  along  the  coiu'se  of  the  great  vessels, 
above  and  below  the  disc,  and  they  often  obscure  the  edge 
of  the  disc  slightly  in  these  situations.    Sometimes  they  ai-e 
densely  packed,  also,  on  the  nasal  side,  especially  when  the 
central  cup  is  very  large,  and  a  slight  obscm-ation  is  produced 
there  also ;  but  in  these  cases,  as  a  rule,  the  large  size  of 
the  physiological  cup  indicates  the  close  arrangement  of  the 
fibres,  the  obscuration  is  slight  and  occiu's  in  the  normal 
situations,  and  the  edge  of  the  disc  is  elsewhere  quite  sharp. 
In  these  cases  another  character  may  be  observed  in  a  shght 
degree,  which,  in  more  intense  f  oim,  is  conspicuous  in  nem-itis 
—the  radiating  striation  at  the  edges  of  the  disc.  Normally 
this  is  seen  Avhere  the  nerve  fibres  are  most  closely  aggre- 
gated, especially  above  and  below;  in  morbid  states  it  is 
to  be  observed  all  roimd  the  disc,  although  most  intense 
where  the  nerve  fibres  are  grouped,  and  it  is  due  not  merely 
to  pale  lines  (ffom  swollen  fibres  with  increased  opacity),  but 
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in  part,  also,  to  red  lines,  fine  vessels  lying  between  the 
fibres. 

The  second  indication  of  neuritis  is  the  existence  of  distinct 
swelling.    The  prominence  of  one  object  in  the  fundus  above 
the  level  of  an  adjacent  object — e.g.,  of  a  vessel  on  the  edge  of 
the  physiological  cup  above  a  vessel  at  its  bottom — is  appre- 
ciated in  the  direct  method  of  examination  by  moving  the 
head  of  the  observer  from  side  to  side,  or  up  and  down,  as  far  as 
possible  without  losing  sight  of  the  objects.    Their  relative 
position  undergoes  an  appreciable  alteration  proportioned  to 
the  difference  in  level,  and  is  easily  recognized.    By  the 
indirect  method  of  examination  the  same  result  may  be 
obtained  by  a  lateral  or  vertical  movement  of  the  lens,  which 
produces  the  same  effect  as  a  corresponding  movement  of  the 
observer's  head  (the  "  parallactic  test  "  of  Liebreich).  "With 
the  binocular  ophthalmoscope  these  measures  are  unnecessary, 
the  difference  of  level  being  apparent  just  as  with  the  stereo- 
scope.   When  the  difference  of  the  level  of  two  objects  is 
very  great,  as,  for  instance,  in  great  swelling  of  the  disc,  a 
convex  lens  behind  the  mirror  may  be  necessary  before  a  clear 
view  of  the  top  of  the  swelling  is  obtained,  the  eye  being 
normal  and  the  fundus  visible  without  a  lens.    The  differ- 
ence between  the  strength  of  the  convex  lenses  required  to 
render  objects  indistinct  on  the  level  of  the  retina  and  on 
the  apex  of  the  swelling,  furnishes  a  measure  of  the  height 
of  the  sweUing. 

Noi-mally  the  surface  of  the  papilla  is  a  little  anterior  to  the 
plane  of  the  retina,  hence  the  term  "  papilla."  The  amount  of 
this  prominence  varies  in  different  cases.    It  is  always  greater 
where  the  nerve  fibres  are  chiefly  aggregated  in  the  proximity 
of  the  retinal  vessels,  above  and  below,  so  that  a  transverse 
section  through  the  disc  may  show  scarcely  any  appreciable 
prominence,  while  a  vertical  section  may  present  distinct 
prominence.    The  more  closely  the  nerve  fibres  are  aggregated 
in  one  part  of  the  circumference  of  the  nerve,  the  greater  is 
the  prominence.     Occasionally,  but  not  often  in  a  normal 
eye,  it  is  sufiicient  to  be  readily  appreciable  by  the  movement 
of  the  head  in  the  direct  examination.    As  a  rule,  a  promi- 
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nence  wliich  is  readily  recognized  is  pathological.    In  morkd 
states,  every  degree  of  elevation  may  be  met  mth. 

The  Diagnosis  of  the  Cause  of  Pajmtis.— The  first  question 
whicli  presents  itself  in  a  given  case  is— Is  the  neuritis  due 
to  intra-cranial  disease  or  to  some  other  caiise  ?    The  answer 
to  this  must,  of  course,  depend  on  the  presence  or  absence  of 
indications  of  disease  of  the  brain,  or  of  such  disease  of  the 
general  system  as  is  known  to  be  accompanied  by  optic 
neuritis.    The  ophthalmoscopic  characters  of  the  neuritis  will 
lead  us  a  little  way,  but  not  far.    A  high  degree  of  neuritis, 
with  intense  strangidation  (such  as  the  discs  shown  in  PI. 
YI.  1  and  VIII.  1),  is  practically  confined  to  cerebral  tumour 
and  perhaps  idiopathic  primary  neuritis.    The  shghter  degree 
of  neuritis  not  uncommon  in  cerebral  tumour,  chronic  menin- 
gitis, and  other  intra-cranial  diseases,  and  the  neuritis  which 
occurs  in  Bright's  disease,  lead  poisoning,  &c.,  may  resemble 
one  another  very  closely.    The  neuritis  of  Bright's  disease 
sometimes  presents  white  spots  in  and  close  to  the  disc,  but 
the  same  appearance  may  be,  and  often  is,  seen  in  the  neuntis 
of  intra-cranial  disease.     White  spots  in  the  retina  away 
from  the  disc,  with  papillitis  of  a  slight  degree,  and  present- 
ing no  evidence  of  a  preceding  more  intense  affection,  is 
very  suggestive  of  renal  neuritis.    The  small  cloudy  spots 
seen,  for  instance,  in  PI.  IX.  2  (near  the  left  edge  of  the 
figure),  are  of  more  significance  than  the  minute  white  spots 
near  the  macula,  such  as  are  shown  in  PI.  IX.  3,  although 
the  latter  are  suggestive  of  renal  disease  when  they  occur  with 
a  papillitis  of  slight  degree  and  recent  origin.  Succeeding 
neuritis,  or  accompanying  a  neuiitis  which  is  subsiding,  they 
are  of  much  less  significance,  being  often  the  relics  of  the 
mischief  caused  by  simple  inflammation;  and  how  closely 
these  may  simulate  the  appearance   of   a   renal  retinitis 
PI.  YIII.  2  shows.    Although  an  appearance  of  so  striking 
an  aspect  is  very  rare,  a  few  white  spots  near  the  macula  lutea 
are  very  commonly  left  by  neuritis— such  as  are  seen  in 
PI.  VI.  1  and  3.    The  signs  of  a  previous  neuritis  of  con- 
siderable intensity — a  prominent  mass  of  tissue  in  front  of 
the  disc  such  as  is  seen  there  in  Fig.  3,  or  a  "  filled-in  "  disc 
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with  ,  evident  compression  of  vessels,  as  in  PI.  VIII.  2 — rarely 
coincide  with  a  similar  appearance  in  renal  retinitis,  although 
such  a  coincidence  is  seen  in  PI.  IX.  4.  In  such  a  case  as  is 
there  figured  the  diagnosis  of  the  cause  of  the  neuritis  could 
scarcely  be  made  by  the  ophthalmoscope  only. 

It  is  upon  the  independent  signs  of  one  or  the  other  causal 
condition  that  the  diagnosis  must  chiefly  turn.    In  referring 
neuritis  to  cerebral  mischief ,  it  must  not  be  forgotten  that, 
on  the  one  hand,  optic  neuritis  due  to  a  cerebral  tumom-  may 
be  accompanied  for  a  time  by  no  signs  of  intra-cranial 
disease,  and,  on  the  other  hand,  that  an  optic  neuritis  due 
to  a  general  disease  may  be  accompanied  by  symptoms 
suggestive   of    cerebral   disturbance,    especially  headache, 
vomiting,  and  even,  ia  some  cases,  convulsions.  Striking 
instances  of  the  former  were  afforded  by  two  children  Avhom 
I  saw  not  long  ago  in  the  Great  Ormond  Street  Hospital 
at  the  same  time.    One  was  a  boy,  under  the  care  of  Dr. 
Barlow  (Case  5),  with  a  tubercidar  growth  within  the  right 
eyeball,  and  weU-marked  neuritis  to  be  seen  in  the  left  eye 
(PI.  III.  4).    The  only  other  symptom  suggestive  of  intra- 
cranial mischief  was  an  occasional  attack  of  vomiting  during 
many  months  that  he  remained  under  observation.  The 
neuritis  was  of  the  character  highly  suggestive  of  intra- 
cranial tumour,  but  the  possibility  that  the  mischief  in  one 
eye  might  have  caused  the  neuiitis  in  the  other,  suggested 
extirpation  of  the  eye  which  was  the  seat  of  the  tumour.  It 
had,  however,  no  influence  ;  and  when  the  boy  died,  about 
a  year  after,  scrofulous  cerebral  timaours  were  foimd.  The 
other  case  (under  the  care  of  Dr.  Gee)  was  a  child  aged  nine 
years,  who  was  admitted  having  had  occasional  attacks  of 
headache  and  vomiting.    Diu-ing  the  intervals  she  seemed 
perfectly  well.    No  symptoms  referable  to  the  nervous  system 
could  be  detected.    She  had,  however,  double  optic  neuritis 
of  the  lilac-grey  variety  so  suggestive  of  intra-cranial  tumour. 
Gradually  unsteadiness  of  gait  showed  itself,  and  increased 
until  she  was  unable  to  stand,  and  she  ultimately  presented 
all  the  symptoms  of  cerebellar  tumour. 

These  cases  show  that  suspicion  of  intra-cranial  disease  in 
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of  optic  neuritis  can  only  be  discarded  after  long 
observation  of  a  case.  This  is  especially  the  case  wlien  the 
neuritis  is  olironic.  It  is  rare  that  very  acute  neuntis  is 
unaccompanied  by  symptoms  of  its  originating  disease. 

On  the  other  hand,  neuritis  due  to  general  disease  may  be 
accompanied  by  symptoms  suggestive  of  cerebral  mischief. 
The  disc  shown  in  PI.  IX.  3  is  that  of  a  man  (Case  37)  who 
complained  of  almost  constant  severe  headache  and  occasional 
attacks  of  sickness.  The  ophthahnoscope  showed  weH-marked 
neuritis,  moderate  in  degree,  and  on  first  inspection  no  retmal 
disturbance  was  detected.    It  was  thought,  for  the  moment, 
to  be  a  case  of  cerebral  tumour.    On  looHng  more  carefully 
by  the  direct  method,  however,  near  the  macula  lutea  were 
seen  a  number  of  minute  white  spots  inconsistent  with  the 
slight  degree  of  neuritis.    The  urine  was  at  once  examined, 
and  found  to  be   loaded  with  albumen,  and  on  further 
examination  hypertrophy  of  the  heart  and  a  hard  pulse  were 
found,  with  some  signs  of  uraemie  mischief.     He  died  of 
ureemia  not  long  after.    The  history  of  the  case  shown  at 
PI.  IX.  2  is  similar,  except  that  the  evidence  of  cerebral 
disturbance  here  was  mental  change,  not  headache.  Another 
case  impressed  itself  very  strongly  upon  me  many  yeai's 
ago,  when,  as  a  resident  in  University  CoUege  Hospital, 
I  was  first  working  with  the  ophthahnoscope.    A  man  was 
admitted  with  convulsions,  and  comatose.   An  examination  of 
the  eyes  in  the  intervals  of  the  convulsions  showed  double 
optic  neuritis,  and  a  diagnosis  of  cerebral  tumour  was  at  once 
ventured  on.     The  patient  died  in  a  few  hours,  and  the 
necropsy  revealed  contracted  kidneys  and  a  normal  brain. 
A  mistake  of  this  kind  is  easily  made,  especially  if  the 
examination  is  confined  to  the  indirect  method ;  but  I  think 
that  the  mistake  may  generally  be  avoided  by  the  direct 
method  of  examination,  which  has,  in  all  cases  I  have  since 
seen,  disclosed  slight  retinal  alteration  inconsistent  with  the 
form  of  the  neuritis.    Examination  of  the  urine  should,  of 
course,  never  be  neglected. 

Headache  and  vomiting  are,  then,  the  signs  of  least  value  as 
indications  of  an  intra-cranial  cause  of  neuritis.  Convulsion 


CHANGES  IN  THE  OPTIC  NERVE  NEURITIS. 


85 


is  also  of  little  value  unless  it  is  of  a  form  whicli  indicates  local 
brain  disease,  i.e.,  local  in  distribution  or  in  commencement. 

In  all  obscure  cases,  search  must  be  made  for  any  other 
cause  of  optic  neuritis,  especially  lead  poisoning.  In  oases  of 
lead  poisoning  renal  disease  is  very  frequent,  and  that  cause 
for  neuritis  must  be  excluded  before  the  affection  can  be 
referred  to  plumbism.  In  these  cases  also  doubt  may  be  felt 
as  to  whether  the  mischief  is  not  due  to  cerebral  disease, 
because  lead  poisoning  is  sometimes  accompanied  with  two 
forms  of  cerebral  disturbance — deHrixmi  and  convulsion.  In 
the  case  presenting  the  neuritis  shown  in  PI.  YII.  6  (Case  28) 
there  was  extreme  cerebral  disturbance,  apparently  the  con- 
sequence of  the  lead  poisoning ;  and,  on  the  other  hand,  I 
have  lately  had  under  my  care  several  cases  in  which  recurring 
convulsions,  precisely  like  those  of  idiopathic  epilepsy,  were 
due  to  the  same  cause. 

One  other  fact  must  be  mentioned  in  connection  with  the 
diagnosis  of  the  cause  of  optic  neuritis.  In  many  cases  in 
which  slight  neuritis  of  chronic  course  is  associated  with 
symptoms  which  would  scarcely  suggest  the  existence  of 
disease  such  as  would  cause  neuritis,  hypermetropia  exists. 
This  combination  may  be  noted,  for  instance,  in  chlorosis  (as 
in  Case  44,  PI.  YII.  5),  in  epilepsy,  apparently  idiopathic 
(Case  24),  and  other  sKght  symptoms  of  cerebral  disturbance 
(Case  26).  It  is  doubtful,  in  the  present  state  of  our  know- 
ledge, what  share  is  to  be  attributed  to  the  hypermetropia 
in  the  production  of  the  neuritis,  and  from  the  commonness 
of  hypermetropia  the  coincidence  may  have  been  accidental, 
but  the  fact  deserves  notice. 

Prognosis. — ^The  prognosis  in  optic  neuiitis  is  necessarily 
a  source  of  considerable  anxiety.  In  few  cases  can  it  be 
said  that  vision  is  not  in  danger  of  impairment  and  even 
of  loss.  The  prognosis  must  be  formed  by  a  careful  study 
of  the  conditions  on  which  impaii-ment  of  sight  depends, 
as  stated  on  p.  60.  The  prospect  is  better  in  the  slighter 
degrees  of  papiUitis,  and  better  in  proportion  to  chronicity  of 
course,  and  dependence  on  causes  which  can  be  treated.  It 
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is  worse  when  there  is  reason  to  believe  that  there  is  much 
retro-ocular  mischief  ;  worse  in  jiroportion  to  the  evidence  the 
ophthalmoscope  affords  of  a  iDrocess  of  compression  going  on 
in  the  disc;  worse  in  proportion  to  the  intensity  of  the 
changes;  and  worse  in  the  loss  of  sight  which  comes  on 
diu'ing  the  recession  of  the  inflammation  than  in  that  which 
comes  on  dto-ing  its  height. 

The  cause  of  the  optic  neuritis  must  influence  our  prognosis 
more  than  any  other  condition.  It  is  better  in  syphilitic  than 
in  scrofulous  cases,  and  better  in  these  than  in  cases  of 
disease  of  other  forms.  Even  in  syphilitic  mischief,  however, 
the  prognosis  must  be  guarded  if  the  intra-ocular  changes 
are  considerable.  It  is  not  probable  that  the  optic  neuritis 
is,  itself,  syphihtic  in  nature.  Its  subsidence  depends  rather 
on  the  subsidence  of  the  syphilitic  intra-cranial  disease,  than 
on  the  influence  of  the  remedy  on  the  intra-ocular  process, 
and  it  is  not  uncommon  to  have  considerable  failm-e  of  sight 
during  the  subsidence  of  the  nexiritis  in  such  cases.  For- 
timately  when  the  subsidence  of  the  neuritis  has  ceased,  there 
is  a  greater  tendency  to  improvement  of  vision,  and  this 
may  be  considerable  in  degree  (see  Consecutive  Atrophy). 

Tkeatment. — Very  little  can  be  done  for  the  direct  treat- 
ment of  optic  neuritis.  The  treatment  is  that  of  the  intra- 
cranial mischief,  or  general  disease,  which  is  its  cause. 
Beyond  this,  local  measures,  leeches  and  the  like,  are  little 
likely  to  influence  the  progress  of  the  disease.  The  puncture 
of  the  distended  nerve-sheath  has  been  advocated  by  De 
"Wecker,  and  performed  by  him  and  by  Mr.  Power.  It  is 
based  on  the  theory  that  the  distension  of  the  sheath  is  the 
cause  of  the  intra-ocular  neuritis,  a  theory  which,  it  has  been 
seen,  cannot  yet  be  considered  as  proved.  Improvement  has 
been  said  to  follow  the  operation,  but  the  beneflt  was  not  very 
clear,  and  it  must  be  tried  in  a  larger  number  of  cases  before 
an  opinion  can  be  foimed. 

During  neuritis  the  eyes  should  be  used  as  little  as  may  be, 
and  such  conditions  as  intensify  intra-ocular  congestion  should 
be  avoided,  e.g.,  exposiu'e  to  cold,  and  all  causes  of  mechanical 


CHANGES  IN  THE  OPTIC  NERVE  NEUIUTIS. 


87 


congestion,  straining,  congh,  &c.  Ice  to  tlie  forehead  has 
been  recommended  by  Pfliiger. 

Optic  neuiitis  is  so  frequently  associated  with  syphilitic 
disease  of  the  brain  and  its  membranes,  and  the  evidence 
which  may  seem  to  exclude  the  suspicion  of  syphilis  is  so 
often  misleading,  that  the  administration  of  iodide  of  potassium 
should  be  a  rule  in  almost  all  cases  in  which  the  age  of  the 
patient  is  such  that  acquired  syphilis  is  possible.  Iodide,  in 
large  doses,  seeui-es  a  more  prompt  improvement  than  mercury, 
and  does  no  harm  if  the  disease  is  not  syphilitic  in  nature. 
Additional  benefit  may,  however,  result  from  the  subsequent 
use  of  mercury.  The  completeness  of  recovery  depends  on  the 
promptness  with  which  the  progress  of  the  disease  can  be 
checked.  Even  in  syphilitic  cases  it  must  be  remembered 
that,  the  intra-ocular  neuritis  being  probably  not  syphilitic  in 
nature,  although  the  consequence  of  syphilitic  brain  disease, 
the  remedy  employed  does  not  influence  the  inflammatory 
products  in  the  papiUa,  as  it  does  the  disease  in  the  brain. 
As  it  has  jiist  been  stated,  in  many  cases  of  syphilitic  disease 
of  the  brain  with  optic  neuritis,  in  which  the  cerebral  symp- 
toms have  cleared,  and  the  neuritis  has  subsided  under 
appropriate  treatment,  sight  has  become  damaged  during  the 
subsidence  of  the  neuritis,  apparently  very  much  as  it  would 
have  been  had  the  cerebral  disease  not  been  syphilitic  in 
nature.  It  is  the  recession  of  the  cerebral  trouble  which 
permits  the  recession  of  the  neuritis,  and  the  ocular  damage 
bears,  in  most  cases,  a  direct  proportion  to  its  duration. 
Hughlings- J ackson  believes  that  iodide  of  potassium  is  some- 
times useful  when  there  is  no  syphilis.  Iodoform,  internally 
and  externally,  has  been  advocated  by  Landesberg. 

Where  the  disease  is  not  syphilitic  it  is  often  scrofidous, 
and  here  also  great  good  can  be  done  by  appropriate- 
especially  tonic— treatment.  Commencing  neuritis  may  sub- 
side entirely  and  leave  no  trace  upon  such  treatment  (as  in 
Case  11).  But  unfortimately  we  are  able  to  influence  such 
disease  much  more  slowly  than  we  can  influence  syphilitic 
disease,  and  if  neuritis  be  already  well  developed,  it  is  rarely 
that  loss  of  sight  can  be  prevented. 
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B.—MORBIB  STATES  OF  THE  OPTIC  DISC  CEARACTElilZEB 
VSUALLT  BY  LESSENED  VASCULARITY  AND  SIGNS  OF 
WASTING.    ATEOPHY  OF  TEE  OPTIC  NERVE. 

Under  many  circumstances  the  fibres  of  the  optic  nerves 
imdergo  wasting  or  degeneration.  This  occurs  when  the  eye 
has  been  greatly  damaged  by  any  cause,  and  when  complete 
opacity  has  rendered  the  cornea  or  lens,  for  a  long  time, 
impermeable  to  rays  of  light.  It  has  been  seen  to  occur  as  a 
consequence  of  the  inflammation  of  the  intra-ocular  end  of 
the  nerve,  or  of  its  whole  trunk  ;  the  wasting  thus  produced  is 
termed  "consecutive,"  "papillitic,"  or  "neuritic atrophy."  In 
other  cases  the  wasting  is  preceded  by  no  visible  inflamma- 
tory disturbance,  and  such  are  termed  "  simple  atrophy.** 
Nevertheless,  in  rare  cases,  an  atrophy  is  preceded  by  the  signs 
of  simple  congestion  of  the  disc,  and  such  cases  may  be  termed 
"  congestive  atrophy."  It  is  probable  that  the  pathological 
condition  of  the  optic  nerve  in  this  form  is  really  a  chronic 
inflammation,  partial  or  diffuse,  of  which  the  intra-ocular 
signs  of  congestion,  &c.,  are  the  indication,  but  it  is  convenient, 
for  clinical  reasons,  to  consider  it  among  the  forms  of  atrophy. 
Lastly,  atrophy  may  succeed  choroiditis  and  retinal  disease. 

Atrophy,  not  consequent  on  any  obvious  ocular  change, 
was  foimd  by  Yulpian  in  about  4  per  cent.  (19  out  of  500) 
autopsies  on  old  persons  at  the  Salpetriere.  In  an  equal 
number  (21)  there  was  atrophy  consequent  on  an  ocular 
disease.-^ 

Chabacters. — The  nutrition  of  the  nerve  fibres,  and  that  of 
the  capillary  vessels  which  confer  on  the  disc  its  normal  rosy 
tint,  are  so  associated  that  atrophy  of  the  fibres  is  accompanied 
in  nearly  all  cases  by  an  atrophy  of  the  capillaries,  and  the 
pallor  thus  produced  constitutes  the  most  saHent  sign  of  the 
atrophy  of  the  nerve.  The  atrophied  nerve  commonly  shrinks, 
and  occupies  less  bulk  than  the  normal  nerve.  This  is  not 
attended  by  any  diminution  in  the  size  of  the  optic  disc,  since 

'  Table  given  by  Galezowski,  ' '  Sur  les  Atrophies  de  la  PapUle  du  Nerf 
Optique."    "  Journal  d'Ophthalmolog-ie,"  Jan.,  Feb.,  and  March,  1872. 
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the  latter  is  determined  by  the  size  of  the  sclerotic  opening. 
The, shrinking  is  indicated  by  a  slight  recession  or  "excava- 
tion" of  the  disc.  In  some  cases  there  is  a  diminution  in 
size  of  the  retinal  vessels,  but  this  is  an  inconstant  character. 
These  signs  will  be  considered  in  detail. 

Pallor.— The  vascularity  of  the  optic  nerve,  as  has  been 
before  pointed  out,  is  estimated  by  the  tint  of  its  intra-ocular 
termination,  the  "  optic  disc."  In  judging  of  the  colour  of 
the  disc  it  is  important  to  examine  it  with  a  weak  illumination, 
and  by  the  direct  method,  in  order  to  let  as  little  light  as 
possible  be  reflected.  In  a  strong  light  a  faintly-tinted 
object  will  appear  white.^  Hence  the  importance,  to  recog- 
nize a  slight  coloration,  of  employing  a  weak  illumination. 
The  ophthalmoscope  of  Helmholtz,  consisting  of  plates  of 
thin  glass,  is  especially  useful  for  this  purpose.  A  plane 
mirror  may  be  employed  instead.  If  this  is  not  available, 
the  Hght  of  the  illuminating  lamp  should  be  turned  low. 

For  the  estimation  of  a  pathological  paUor  of  the  optic 
disc,  it  is  as  essential  to  be  aware  of  the  normal  variations  in 
colour,  as  for  the  recognition  of  congestion.  The  variations 
on  the  negative  side  are  not,  perhaps,  so  considerable  as 
are  those  on  the  positive  side,  but  they  are  sufficient  to 
render  familiaiity  with  the  appearance  of  the  normal  disc 
essential  to  prevent  mistakes  in  estimating  the  slighter  degrees 
of  atrophy.  As  a  rule,  the  disc  becomes  paler  as  life  advances, 
and  a  sKght  grey  tint  becomes  mingled  with  the  red,  but  the 
latter  is  still  perceptible.  The  physiological  cup,  if  slight,  is 
often  indistinct  late  in  life.  Thus,  a  tint  which  is  normal  in 
the  old,  would  be  suggestive '  of  atrophy  in  the  young.  In 
aneemia,  also,  the  disc  may  become  paler,  but  the  change  of 
tint  from  this  cause  is  not  considerable,  and  is  insignificant  in 
comparison  with  the  normal  variations  in  colour  of  the  disc. 

»  With  very  intense  iUumination,  even  a  strongly-tinted  object  wiU 
appear  white.  This  is  because  aU  objects  reflect  some  of  aU  rays,  and 
absorb  none  entirely.  If  the  waves  impinging  be  sufficiently  niunorous- 
t.e.,  the  light  very  mtense-so  many  waves  of  aU  lengths  are  reflected  that 
the  object  appears  white,  the  waves  of  the  length  chiefly  reflected  being  no 
onger  preponderant,  although  they  become  preponderant  on  weakening  the 
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It  never  constitutes  an  element  of  difficulty  in  the  recognition 
of  atrophy. 

When  a  pathological  pallor  of  the  disc  is  pronounced,  it 
extends  over  the  whole  area  of  the  disc,  but  commencing 
pallor  may  he  most  marked  in  that  part  of  the  disc  which  is 
normally  palest,  i.e.,  the  temporal  side,  where  the  nerve  fibres 
are  least  numerous.  The  change  in  this  pai-t,  however,  is  only 
of  significance  in  individuals  in  whom  the  "physiological 
cup  "  is  small,  and  the  temporal  half  of  the  disc  normally 
possesses  a  distinctly  vascular  tint.  In  a  large  number  of 
cases,  in  which  the  physiological  excavation  is  large,  and 
slopes  gradually  to  the  sclerotic  ring  on  the  temporal  side, 
this  portion  of  the  disc  may  be  normally  almost  as  pale  as  in 
atrophy.  The  part  on  which  attention  should  be  chiefiy  fixed 
is,  therefore,  that  which  normally  possesses  considerable 
vascularity,  the  nasal  portion.  The  tint  may  be  observed  to 
become  gradually  paler,  the  red  sometimes  simply  fading, 
and  leaving  a  white  colour  in  its  place  ;  in  other  cases  a  grey 
becomes  mingled  with  the  red,  and  gradually  preponderates 
as  the  red  tint  fades,  and  ultimately  a  pure  grey  is  left.  If 
the  examination  is  made  with  dayhght,  the  tint  is  often  a 
greenish-grey.  These  two  varieties  constitute  in  their 
extreme  forms  the  white  and  grey  forms  of  atroph}^  respec- 
tively. Intermediate  forms  are  often  seen,  and  to  the  direct 
method  of  examination  some  grey  tint  may  always  be  dis- 
tinguished, even  in  the  discs  which  appear  of  tendinous  or 
chalky  whiteness  to  the  indirect  method  of  examination. 
This  grey  motthng  tends  to  increase  as  time  goes  on.  The 
slight  grey  tint  in  "  white  atrophy "  is  similar  to  that 
normally  seen  at  the  bottom  of  the  physiological  cup.  This 
tint  is,  however,  scattered  over  the  disc,  and  the  central  cup 
is  often  distinguishably  whiter  or  greyer  than  the  rest. 

The  aspect  of  the  disc,  whether  white  or  grey,  is  not 
definitely  related  to  the  form  or  cause  of  the  atrophy,  and 
hence  it  is  •undesirable  to  employ  it  as  a  basis  for  classification. 

The  atrophy  leaves  the  edge  of  the  disc  very  distinct  and 
sharp.  The  sclerotic  ring  is  much  more  clear  than  it  is 
normally,  but  it  may  not  at  first  be  recognized  by  the  indirect 
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method,  as  it  is  not  differentiated  from  the  white  siu'face,  as 
it  is  from  the  rosy  tint  of  the  normal  disc.  The  sharpness 
of  the  edge  is  due,  not  only  to  its  clearness,  but  also  to  the 
fact  that  the  choroid  preserves  its  normal  characters  to  the 
margin,  and  gives  to  the  clear  outline  a  peculiar  sharp-cut 
aspect,  which  is  the  characteristic  of  "  simple  atrophy." 
Pigmentary  deposits  on  the  edge  of  the  disc  are,  like  the 
edge  itself,  abnormally  distinct, 

Excavation. — In  simple  atrophy  of  the  nerve,  the  surface 
of  the  disc  is  depressed  in  proportion  to  the  wasting  of  the 
nerve  trunk.    This  varies,  however,  in  the  different  forms  of 
atrophy,  because  the  wasting  of  the  nerve  fibres  is,  in  some 
forms,  combined  mth  wasting  of  the  connective  elements,  and 
a  great  shrinking  of  the  nerve  in  size,  while  in  other  cases  the 
wasting  of  the  fibres  is  accompanied  with  an  overgrowth  of 
connective  tissiie,  which  may  to  some  extent  compensate  for 
the  shrinking  due  to  the  atrophy  of  the  nerve  elements,  and 
may  even  prevent  any  diminution  in  bulk  of  the  nerve.  Thus, 
in  some  cases,  the  depression  of  the  disc  is  considerable,  and 
in  others  it  is  slight  or  absent.    Its  special  character  is  that 
it  affects  the  whole  disc,  and  commences  at  the  sclerotic  ring. 
It  may  often  be  recognized  by  the  change  of  level  of  the 
retinal  vessels  at  the  spot,  most  distinct  on  lateral  movement 
of  the  observer's  head.   Normally,  it  will  be  remembered,  the 
depression  of  the  centre  of  the  disc  never  begins  at  the  scle- 
rotic ring,  except  that  in  some  cases  of  large  normal  cups  it 
may  commence  at  the  ring  on  the  temporal  side.  Above, 
below,  and  at  the  nasal  side — i.e.,  in  the  position  of  the  large 
vessels — the  normal  excavation  never  commences  at  the  ring, 
within  which  there  is  always  a  zone  of  nerve  tissue,  commonly 
the  most  prominent  portion  of  the  disc.    Hence  the  change 
of  level  of  the  large  vessels  at  the  ring  becomes  an  important 
sign  of  the  atrophic  excavation.    The  size  and  form  of  the 
resulting  excavation  depend  on  two  things — the  amount  of 
shrinking  of  the  nerve,  and  the  size  and  form  of  the  normal 
cup.    The  wasting  of  the  edge  of  the  cup  tends  to  lessen  the 
steepness  of  the  side  or  sides,  and  to  give  its  form  a  funnel 
shape. 
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The  mottling  of  the  lamina  cribrosa  may  become  very 
distinct  at  the  bottom  of  the  excavation,  and  this  in  some 
cases,  it  is  said,  in  which  before  the  atrophy  no  physiological 
depression  existed.  Where  the  normal  cup  was  large,  the 
excavation  may  reveal  the  lamina  cribrosa  in  almost  the  whole 
extent  of  the  disc,  the  grey  mottling  corresponding  to  the 
bundles  of  degenerated  nerve  fibres,  the  white  intervals  to 
the  meshes  of  the  lamina. 

It  is  believed  that  some  share  in  the  excavation  is  due  to 
the  atrophy  of  the  small  vessels,  which  conferred  on  the 
normal  disc  a  certain  amoimt  of  turgescenee.  De  Wecker 
suggests  that  as  the  nerve  has  its  consistence  lessened,  the 
normal  intra-ocular  pressure  may  assist  in  producing  the 
excavation. 

It  has  been  said  that  the  more  connective  tissue  is  deve- 
loped in  the  atrophied  nerve,  the  slighter  is  the  shrinking 
of  the  trimk.  This  is  especially  the  case  in  the  grey  atrophy, 
in  which  the  nerve  may  retain  its  normal  size.  The  de- 
pression in  the  disc  may  be  less  in  these  cases  than  in  the 
whiter  form  of  simple  atrophy,  but  it  is  not,  as  has  been  said, 
absent,  and  it  is  often  considerable.  Among  the  remains  of 
the  diverging  nerve  fibres,  there  is  little  connective  tissue 
developed,  and  the  wasting  of  the  fibres  here  is  compensated 
for  to  a  much  less  extent  than  in  the  trunk  of  the  nerve. 

The  Retinal  Vessels. — In  some  cases  of  simple  atrophy  of 
the  optic  nerve  the  retinal  vessels  become  reduced  in  size,  in 
others  they  do  not.  In  the  grey  atrophy,  as  a  rule,  the 
vessels  undergo  little  or  no  change,  but  they  are  occasion- 
ally narrowed.  In  simple  white  atrophy  they  present  no 
alteration  in  some  cases ;  in  others,  the  arteries  gradually 
become  smaller,  the  veins  imdergoing  little  diminution. 
After  a  time  the  veins  also  may  shrink.  They  are  reduced 
in  size  in  cases  in  which  there  is  a  retro-ocular  neuritic 
process,  but  this,  without  evidence  of  neuritis  in  the  disc, 
cannot  be  regarded  as  the  cause  of  their  shi'inking  in  all 
cases.  Their  atrophy  seems  sometimes  to  be  part  of  the 
atrophy  of  the  nerve-fibre  and  ganglion-cell  layers  of  the 
retina,  which  is  usually  associated  with  atrophy  of  the  nerve. 
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Wliy  they  slioiild  skrink  in  some  cases  and  not  in  others  is  at 
present  unexplained. 

Initial  Signs  of  Congestion. — In  describing  simple  conges- 
tion of  the  disc,  it  was  pointed  out  that  it  may  terminate  in 
atrophy.    The  disc  has,  at  first,  a  dull-red  tint,  with  a  soft- 
looking  surface,  the  redness  being  uniformly  distributed  over 
the  disc.    The  edges  of  the  disc  are  less  sharply  defined  than 
in  health ;  they  are  visible,  but  are  softened.     It  is  this 
unifoi-m  distribution  of  the  tint,  and  softness  of  the  edge, 
which  give  to  the  disc  its  special  character.    The  congestion 
may  persist  for  a  long  time,  but,  commonly,  as  time  goes  on, 
the  disc  slowly  becomes  paler,  and  ultimately  a  condition  of 
greyish-white  atrophy  is  reached.     Occasionally  the  disc 
presents  at  first,  for  a  short  time,  a  slight  degree  of  oedema 
as  well  as  congestion,  shown  by  slight  swelling.    The  patho- 
logical process,  in  many  cases  of  atrophy,  seems  to  be  of  the 
nature  of  a  chronic  inflammation.    It  is  readily  intelligible 
that  in  some  cases  the  signs  of  slight  inflammation  should  be 
visible  in  the  disc  during  the  early  stage.  The  cases  in  which 
it  is  met  with  are  especially  those  which  result  from  injury 
(as  Case  59  appended)  and  fi-om  toxic  causes.    This  state  of 
chronic  inflarmnation  behind  the  eye,  retro-ocular  neuritis, 
may  be  diffuse  and  affect  the  whole  nerve,  or  partial  and 
involve  only  a  segment  of  the  nerve  (segmental  neuritis),  or 
its  central  portion  (axial  neuritis.)    The  vessels  often  present 
much  earlier  and  more  considerable  narrowing  than  in  simple 
atrophy,  and  in  the  disc  aroimd  them  much  white  tissue 
becomes  developed.    It  is  to  be  noted,  however,  that  in  some 
conditions  of  undoubted  retro-ocular  neuritis,  there  may  be 
no  signs  of  inflammation  or  congestion  of  the  disc,  but  only 
that  of  simple  atrophy,  and  hence  it  is  convenient  to  consider 
this  form  in  the  present  section.   The  mischief  is  commonly 
at  some  distance  behind  the  eye. 

Atrophy  after  Intra-  Ocular  Neuritis;  "  Consecutive  Atrophy,'' 
or  «  Papillitic  Atrophy."— ThQ  newly-formed  inflammatory 
tissue-elements  of  papillitis  are  in  part  removed,  and  in  part 
transformed  into  connective  tissue,  which  gradually  shi-inks. 
The  pale  swelling  left  by  the  inflammation  (PL  II.  1,  IV.  5, 
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VI.  3),  large  in  proportion  to  the  intensity  of  the  process, 
slowly  subsides,  until  it  is  confined  within  the  limits  of  the 
disc,  and  slowly  reaches  the  level  of  the  retina  (PI.  XV.  2). 
The  soft  edges  which  at  first  limit  the  pale  swelling,  gradually 
become  more  sharply  defined.    The  recession  of  the  swelling 
from  the  edge  of  the  choroid  often  shows  that  the  latter 
has  been  damaged,  and  has  undergone  irregular  atrophy 
adjacent  to  the  edge  of  the  disc  (PI.  II.  3,  IV.  4),  which 
thus  has  a  more  or  less  irregular  outHne.    The  substance  of 
the  disc  has  a  "  fiUed-in  "  look,  from  the  new  tissue  within  it 
(PI.  VI.  10,  VIII.  2),  and  is  commonly  white,  or  rarely 
greyish  in  tint  (PI.  II.  2,  upper  half).    The  vessels,  whether 
previously  narrowed  or  not,  usually  become  narrowed  by  the 
contraction  of  this  new  tissue,  and  may  be  partly  concealed 
by  it  at  their  origin,  or  in  their  course  over  the  disc.  The 
tissue  along  their  walls  is  often  distinctly  whiter  than  the 
rest  of  the  disc,  and  when  the  latter  is  grey  the  contrast 
between  it  and  the  perivascular  tissue  may  be  very  marked 
(PI.  II.  2).    Often  white  lines  are  to  be  traced  along  the 
narrowed  vessels  for  some  distance  from  the  disc  (PI.  II.  4). 
They  are  probably  due  to  thickening  of  the  outer  coat, 
perhaps  originating  in  the  migration  of  white  corpuscles 
along  the  perivascular  sheaths  (PI.  XIV.  6),  and  the  trans- 
formation of  these  into  connective-tissue  elements.  Ulti- 
mately, the  contraction  of  the  tissue  may  cause  an  excavation 
of  the  disc,  even  in  the  centre  (PI.  II.  4,  IV.  6),  and  there 
is  only  the  adjacent  choroidal  disturbance  and  the  naiTOwing 
of  the  vessels,  to  indicate  the  origin  of  the  atrophy.  The 
excavation  rarely,  however,  becomes  sufficient  to  reveal  the 
lamina  cribrosa.     (Cf.  Eigs.  3  and  4,  PI.  II.)     The  disc 
usually  remains  for  a  long  time  white  to  the  indii'ect  examina- 
tion ;  sometimes  its  tint  is  slightly  rosy.  Ultimately,  however, 
it  becomes  distinctly  greyish,  especially  on  direct  examination, 
and  with  feeble  illumination.  In  some  cases  the  inflammation 
may  not  have  damaged  the  choroid,  although  causing  destmc- 
tion  of  the  nerve  fibres,  and  in  such  a  case  the  edge  of  the 
disc  may  be  sharply  defined,  and  if,  as  is  the  case  sometimes 
when  the  inflammation  is  moderate,  the  narrowing  of  the 
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vessels  is  slight  in  degree,  the  appearance  of  the  disc  may 
resemble  very  closely  the  disc  in  simple  atrophy,  and  be  quite 
indistinguishable  from  that  left  by  retro-ocular  neuritis. 

ChoroicUHc  Atrophy. — The  atrophy  of  the  disc,  which  is 
often  seen  after  choroido-retinitis,  is  sometimes  white  or 
gi-ey  and  resembles  primary  atrophy,  but  sometimes  presents 
special  characters,  being  characterized  by  a  peculiar  reddisli, 
or  yellowish-red  tint  of  disc,  uniform  in  distribution;  the 
edges  may  be  slightly  blun-ed,  and  there  is  usually  a  marked 
wasting  of  the  retinal  vessels,  which  may  be  diminished  in 
number  as  well  as  in  size. 

The  recognition  of  this  variety  of  choroiditic  atrophy  is  of 
considerable  importance,  because,  imless  the  result  of  retinitis 
pigmentosa,  it  is  almost  always  the  consequence  of  syphilitic 
disease,  acquired,  or  more  frequently,  inherited.  It  con- 
stitutes a  sign  of  inherited  syphilis  of  great  importance.  In 
most  cases  the  disturbance  of  the  choroidal  pigment  is 
distinct  and  characteristic. 

Causes.— Simple  atrophy  of  the  optic  nerve  may  be  a 
primary  change,  or  may  be  secondary  to  some  lesion,  trau- 
matic or  other,  which  interferes  with  the  structural  integrity 
of  the  nerve.  These  two  varieties  may  be  distinguished  as 
"primary"  and  "secondary"  atrophy,  and  are  especially  cha- 
racterized by  the  circumstance  that  in  primary  atrophy  the 
loss  of  sight  coincides  in  origin  and  progress  with  the  visible 
atrophy,  but  in  secondary  atrophy  the  loss  of  sight  occurs 
first,  and  the  signs  of  nerve  degeneration  are  not  observed 
tmtil  a  subsequent  period.  It  is  doubtful  whether  the  two 
forms  can  be  distinguished  by  the  ultimate  aspect  of  the 
disc. 

It  has  been  proposed  to  divide  the  primary  atrophies  into  two 
classes,  according  as  the  process  commences  by  degeneration 
of  the  nerve  elements,  or  by  growth  of  the  interstitial  tissue, 
ivith  secondary  damage  to  the  nerve  fibres.  The  distinction 
has  been  especially  insisted  on  by  Charcot  and  by  Abadie, 
on  grounds  of  etiology,  pathology,  and  symptoms.  Our 
knowledge  at  present  is  scarcely  sufficiently  definite  to  make 
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a  sharp  distinction  generally  useful,  if  indeed  it  is  founded 
on  a  correct  basis.  The  careful  discussion  of  the  subject 
by  Duwez  deserves  perusal.^ 

Primary  Atrojj/iy  often  comes  on  without  known  causes. 
It  is  sometimes,  however,  distinctly  hereditary,  and  one  very 
remarkable  form  (carefully  studied  by  Leber)  affects  all  the 
males  of  a  family  soon  after  puberty.  The  male  sex  is,  apart 
from  this  variety,  more  prone  to  optic  nerve  atrojjhy  than  the 
female.  Seventy-five  per  cent,  of  all  cases  occur  in  men,  and 
most  cases  occur  in  adults.  A  considerable  number  of  the 
cases  of  primary  atrophy  are  associated  with  spinal  disease 
and  are  distinguished  as  "  spinal  atrophies."  Cases  of  optic 
nerve  atrophy,  in  which  there  are  no  symptoms  of  ^  other 
affection  of  the  nervous  system  are  usually  classed  as  "  simple 
progressive  atrophy  " — an  inconvenient  designation,  since  the 
cases  of  spinal  atrophy  are  also  progressive.  The  class 
probably  includes  several  distinct  forms  which  are  not  yet 
differentiated. 

The  group  of  "  spinal  atrophies  "  of  the  optic  nerve  is  of 
great  medical  iaterest  and  practical  importance.  The  most 
important  is  the  atrophy  which  so  often  accompanies  loco- 
motor ataxy.  This  form  is  regarded  as  the  most  typical 
example  of  the  "parenchymatous,"  i.e.,  primarily  neural  form. 
It  is  usually  a  grey  atrophy  in  ophthalmoscopic  aspect,  with- 
out diminution  in  the  size  of  the  vessels.  A  large  number  of 
primary  atrophies  are  of  this  variety.  The  tabetic  symptoms 
may  be  long  delayed,  and  many  such  cases  have  been 
regarded  as  independent  atrophy  (see  Part  II.,  Diseases  of 
the  Spinal  Cord).  It  has  been  indeed  suggested  by  Charcot 
that  almost  all  cases  of  primary  atrophy  are  of  this  form, 
that  the  subjects  of  them,  if  they  do  not  present  spinal 
symptoms  when  seen,  will  do  so  at  a  future  period.  This  is 
certainly  incorrect.  It  is  probable,  from  the  facts  observed 
by  Uhthoff,^  that  not  more  than  one-half  of  the  cases  of 
■primary  atrophy  are  associated  with  disease  of  the  spinal  cord. 

1  In  the  "  Dictionnaire  Encyclopedique  des  Sciences  Med.,"  torn.  xvi. 

pt.  I,  p.  319. 

'  "  Arch.  f.  Ophth.,"  vol.  xxvi.  1881,  pt.  1,  p.  277. 
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A  similar  {itrophy  may  be  observed  occasionally  iu  general 
paralysis  of  the  insane,  and  also,  altbongh  rarely,  in  dissemi- 
nated (insular)  sclerosis,  and  in  lateral  sclerosis  of  tlie  cord. 
The  form  which  occnrs  in  general  paralysis  is  described  by 
ClifPord  AUbutt  as  often  preceded  by  distinct  signs  of  con- 
gestion of  the  disc.  This  is  doiibted  by  many,  and  is  certainly 
very  often  not  to  be  observed,  bnt  in  one  or  two  cases  I  .have 
seen  marked  congestion  of  the  discs  in  general  paralysis, 
nlthongh  imable  to  follow  them  to  the  atrophic  stage. 

The  pathology  of  the  connection  of  the  optic  nerve  atrophy 
and  the  spinal  cord  changes  is  still  obscure.  The  fact  that 
in  locomotor ,  ataxy  the  atrophy  may  reach  an  advanced 
degree  when  the  change  in  the  spinal  cord  is  still  in  its 
earliest  stage,  and  even  when  the  latter  is  confined  to  the 
lowest  part,  makes  it  probable  that  the  optic  change  is  an 
associated  and  not  a  sequential  lesion.  At  present  this  pro- 
bability is  not  lessened  by  the  recent  discovery  of  J".  Stilling  ^ 
that  some  fibres  of  the  optic  nerve  can  be  traced  into  the 
medulla  oblongata  as  far  as  the  inferior  olivary  body. 

The  - atrophies  of  the  optic  nerve  which  are  not  associated 
vnth  spinal  disease  have  been  ascribed  to  various  causes,  the 
influence  of  some  of  which  is  imcertain.    Such  are:  cold, 
sexual  excess,  menstrual  distiu'bance,  gastro-intestinal  affee' 
tions,  migraine.    With  better  reason  they  have  been  ascribed 
m  rare  instances  to  syphiHs,  diabetes,  intermittent  fever,  and 
some  acute  specific  diseases,  and  the  facts  regarding  their 
relation  to  these  will  be  considered  in  Pai-t  II.    Iu  a  con- 
siderable propoition  of  the  cases  of  primary  atrophy  micon- 
nected  with  spinal  disease,  no  adequate  cause  can  be  ascer- 
tained.   Tobacco,  alcohol,  and  lead  cause  amblyopia  and 
may  cause  partial  atrophy,  but  this  is  usually  preceded  by 
signs  of  congestion  or  even  inflammation,  and  there  is  reason 
to  believe  that  in  the  two  former  the  lesion  is  a  neuritis  in 
tile  axis  of  the  nerve. 

Primary  atrophy  usually  affects  both  eyes,  commonly  one 
much  more,  and  earlier  than,  the  other,  and  in  rare  cases  one 

'  "  C-'^t^lWatt  f.  Prakt.  An-enlu.ilk.."  Doo.  1880,  p.  ;!77. 
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Secondary  Atrophy  results  from  lesion  of  the, optic  centres 
or  fibres.    A  coi-tical  lesion  in  the  brain  about  the  supra- 
marginal  gyrus  (Ferrier)  may,  there  is  reason  to  believe, 
entail  loss  of  sight  of  the  opposite  eye.    This,  although  the 
decussation  at  the  chiasma  is  certainly  in  man  incomplete,  is 
explicable  by  Charcot's  at  present  unproved  theory  of  a  com- 
plemental  decussation  at  the  corpora  quadrigemina.   A  lesion 
outside  the  hinder  pai-t  of  the  optic  thalamus  causes,  according 
to  this  theory,  loss  of  sight  of  the  opposite  eye  and  of  the 
opposite  half  of  the  field  of  vision  of  the  same  side.    It  is 
probable  that  such  damage  does  not  for  a  long  time  cause 
atrophy  of  the  disc,  but  Case  30  (PI.  II.  6)  makes  it  probable 
that  such  atrophy  after  a  time  does  ensue ;  and  the  same 
conclusion  is  suggested  by  a  case  recorded  by  Bernhardt.^ 
Lesions  of   one  optic  tract   cause   bi-lateral  symmetrical 
hemiopia,  unaccompanied  by  ophthalmoscopic  changes  until 
after  some  years.    Some  observers  have  described  an  ultimate 
slight  pallor  of  the  corresponding  halves  of  the  discs,  but  I 
have  never  been  able  to  detect  this  in  any  of  the  cases  of 
hemiopia  (about  thirty)  in  which  I  have  carefully  looked  for 
it.   In  the  case  of  longest  dm-ation,  in  which  the  hemiopia  was 
persistently  complete,  in  the  course  of  years  the  whole  of  the 
disc  of  the  eye  in  which  the  area  lost  was  on  the  temporal 
side  (and  therefore  greatest),  became  perceptibly  paler  than 
the  other,  the  tint  of  the  two  being  at  first  equal.    A  similai' 
slight  paUor  of  the  disc  opposite  to  the  cerebral  lesion 
has  been  noted  by  others  in  cases  of  hemiopia  of  long 
dru'ation. 

Pressure  on  the  chiasma  or  nerves  at  the  base  of  the  brain 
is  a  common  cause  of  optic  nerve  atrophy  without  neuritis. 
In  Case  6  (PL  II.  4),  although  there  had  been  sHght  nemitis, 
the  atrophy  was  probably  due  to  this  caiise.  The  pressure 
may  be  that  of  tumours  growing  from  any  of  the  adjacent 
structures,  exostoses  from  the  bone,  or  aneurisms  from  the 
adjacent  arteries.  It  not  uncommonly  results  from  internal 
hydrocephalus — the  distended  third  ventricle  compresses  the 
chiasma  directly,  pressing  first  on  the  upper  and  posterior 

(  1  "Berl.  Kl.  'Woschenschrift,,"  1872,  No.  30. 
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aspect,  where,  as  Michel  has  shown,  a  depression  may  be  thus 
produced.    Meningitis  is  another  cause  which,  while  com- 
monly producing  (if  extending  to  the  nerve)  optic  papillitis, 
may,  in  rare  cases,  cause  blindness  and  atrophy  without 
mtra-ocular  inflammation,  by  pressui-e  without  inflamma- 
tory invasion,  or  it   may   cause   blindness   and  atrophy 
out  of  proportion  to  neuritic  mischief,  and  often  after  the 
inflammation  of  the  papilla  has  subsided.    It  is  probable 
that  the  local  neimtis  in  these  cases  is  often  much  more 
intense  than  is  suggested  by  the  degree  of  intra-ocular 
inflammation.    It  is  said  that  obstruction,  by  embolism  or 
thi'ombosis,  of  one  middle  meningeal  artery,  which  supplies 
the  dm-a  mater  around  the  optic  foramen,  may  be  followed 
by  atrophy  of  that  optic  nerve.    Tumoiu's,  exostoses,  and 
meningitis  may  damage  the  nerves  in  front  of  the  chiasma, 
and  80  affect  the  two  eyes  equally,  or  one  to  a  much  greater 
extent  than  the  other,  or  one  exclusively.    The  atrophy  fi^om 
these  causes  is  white  or  grey. 

^  Damage  to  the  optic  nerves  causing  atrophy  may  also  occur 
m  the  optic  foramen  or  in  the  course  of  the  nerve  through  the 
orbit.    Narrowing  of  the  foramen  by  bony  thickening,  and 
rheumatic  or  syphiHtic  or  traumatic  mischief,  causing  pressure 
at  the  back  of  the  orbit,  close  to  the  foramen,  are  not  rare 
causes  of  atrophy.    Blows  on  the  head  commonly  produce 
atrophy  by  cHrect  injury  to  the  nerve,  but  it  is  probable  that 
they  occasionally  cause,  by  the  effect  of  the  shock,  a  gradual 
degeneration.   The  ultimate  atrophy  which  results  fi-om  these 
causes  is  usually  more  or  less  distinctly  gi-ey  in  aspect,  and 
the  grey  tint  may  be  as  marked  as  in  the  form  supposed  to 
be  characteristic  of  spinal  disease  (see  PI.  II.  Fig.  3  and  Cases 
31  and  32). 

Mischief  in  the  orbit  may  cause  a  process  of  "  retro-ocular 
neuritis."  This  is  assumed  when  transient  signs  of  congestion 
are  present  in  the  disc,  accompanied  by  constriction  of  vessels 
and  the  development  of  tissue  adjacent  to  them;  so  that 
idtimately  there  is  considerable  narrowing  of  the  retinal 
vessels,  as  in  the  atrophy  which  is  consecutive  to  intra-ocular 
neuritis.    Sometimes  the  signs  of  neuritis  are  more  marked. 

II  2 
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The  nerve  may  be  thus  damaged  by  the  extension  of  inflam- 
mation to  the  orbit  in  erysipelas  of  the  face. 

FapilHtic  or  consecutwe  atrophy  results  from  intra-ocular 
nemitis,  as  already  described. 

Retinal  and  Choroiditic  Atrophtj.— Lastly,  damage  to  the 
retina  entails  an  atrophy  of  the  optic  nerve,  which  pro- 
gresses, sometimes  slowly,  sometimes  quickly,  but  is  usually 
incomplete.  Now  and  then  atrophy  of  the  optic  nerve  follows 
a  cause  which  seems  to  act  by  giving  a  shock  to  the  retina, 
that  leaves  no  trace  behind— e.;;.,  the  complete  amaiu-osis, 
which  may  accompany  the  onset  of  embolism  of  one  branch 
of  the  retinal  artery,  and  is  usually  temporary,  may  some- 
times be  permanent,  even  though  all  the  other  branches  of 
the  retinal  artery  are  pervious.    Atrophy  sometimes  follows 
a  blow  on  the  eye,  as  in  a  case  related  by  Laqueur,  in  which 
a  blow  caused  complete  amaurosis  without  visible  changes  in 
the  fundus,  and  simple  atrophy  followed.    Such  cases  are  of 
medical  interest  on  account  of  the  light  they  thi-ow  on  the 
action  of  some  general  causes.    It  is  rarely  that  any  con- 
siderable degree  of  atrophy  follows  retinitis.    Commonly,  the 
cause   of  retinal   atrophy  is   obvious  on  ophthalmoscopic 
examination,  and  the  medical  interest  of  this  form  is  sub- 
ordinate to  that  of  the  retinal  change.     After  choroiditis 
the  disc  has  often  a  yelloAvish-red  tint,  as  abeady  described 
(p.  95). 

Anatomical  Changes.— Atrophy  of  the  optic  nerve  is 
never  confined  to  the  papilla;  the  changes  are  marked 
thi-oughout  the  whole  length  of  the  nerve,  and  in  primary 
atrophy  are  usually  equally  distributed.  The  size  of  tlie 
nerve  varies  very  much  ;  in  some  forms  of  primary  atrophy  it 
is  markedly  smaller  than  normal,  somewhat  translucent  but 
scarcely  grey,  and  under  the  microscope  may  present  merely 
a  wasting  of  all  the  structm-es  of  the  nerve,  fibres  and  con- 
nective elements,  with,  especially  in  recent  cases,  products  of 
the  degeneration  of  the  nerve  fibres,  granules  and  globules 
of  fat,  compound  granule  cells,  "corpora  amylacea,"  aud 
other  products  of  degeneration  of  the  nerve  fibres.  The 
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position  of  the  latter  may  at  first  be  marked  by  rows  of  fatty 
l)articles.  In  otlier  cases  the  nerve  may  be  little  diminished 
in  size,  but  may  present  under  the  microscope  a  great 
increase  in  the  interstitial  connective  tissue,  fibres,  and  cells, 
with  disappearance  of  the  nerve  tubules.  Commonly  the 
change  is  greater  in  the  circmnferential  portions  of  the 
nerve  than  in  the  central.^  Occasionally  the  reverse  is 
the  case.  In  atrophy  from  pressure  on  the  nerve,  its  size 
is  usuaUy  greatly  reduced,  and  the  increase  of  connective 
tissue  is  very  considerable. 

In  primary  grey  atrophy  the  nerve  trunk  is  usually  little 
reduced  in  size,  and  is  grey  and  gelatinous  in  appearance. 
Microscopically,  it  presents  an  increase  in  the  connective 
tissue  trabecule,  and  an  atrophy  of  the  nerve  fibres.  The 
medidlary  sheath  first  cHsappears,  and  afterwards  the  axis 
cyHnder.    It  is  said  that  the  nerve  fibres  may  be  reduced  to 
fine  fibrous  threads.    Products  of  myeHn  degeneration  may 
be  found  in  the  earher  stages.     Sometimes  the  change  is 
peculiar,-   there   developes  roimd  the   vessels   a  peculiar 
gelatinous-looking  tissue  containing  a  few  nuclei  and  indis- 
tinct concentric  fibrillation.    The  normal  arrangement  of  the 
trabeculoe  disappears,  and  a  section  of  the  nerve  (PI.  XVI.  5) 
shows  islets  and  tracts  of  this  tissue,  in  the  centre  of  each 
of  which  a  vessel  can  be  traced.  '  They  may  occupy  at 
least  half  the  area  of  the  section.    Between  them  He  the 
fascicidi  of  degenerated  nerve  fibres  wdth  Httle  increase  in 
their  interstitial  tissue.    In  the  case  figured,  the  atrophy  was 
confined  to  one  optic  nerve,  and  its  cause  was  obscure.  The 
same  histological  condition  may  be  present  in  the  grey 
atrophy  of  locomotor  ataxy. ^    In  other  cases  of  grey^  de- 
generation (according  to  Leber's  observations)  the  change 
may  be  more  imiformly  distributed  through  the  fasciculi. 
The  degeneration  is  sometimes  found  in  certain  areas  much 
more  mtensely  than  elsewhere.    In  a  case  of  locomotor  ataxy 
m  which  siglit  was  not  known  to  be  impaired,  I  found  onlj.- 
a  great  increase  of  tissue,  consisting  of  nuclei  and  fibres. 


Leber:  "Arch.  f.  Ophth.,"  xiv.  p.  182. 

Cf.  P.  rri,i  aji.l  Vaur.oA.'n  "  AMms  "-Afcropl.y  „f  f,]„;  0,,li,.  N 


I'VVC. 


102 


M  j<;  uicAL  or  JIT]  I  Ai.M()s(;()r  Y. 


at  'the  nodal  points  of  the  traheculse,  and  a  little  gelatinous- 
looking  tissue  immediately  adjacent  to  the  wall  of  the  vessel. 
It  would  probably  be  unjustifiable  to  assume  that  this  repre- 
sents the  commencement  of  the  process  of  change.  Histology 
has  not  hitherto  afforded  much  information  as  to  the  initial 
lesion  in  these  cases.  It  is  on  the  symptoms  that  the  theory 
of  a  primary  nerve  degeneration  is  based. 

In  cases  of  primary  atrophy  of  the  nerve  the  retina 
is  degenerated  only  in  its  inner  layers— nerve-fibre  and 
ganghon-ceU  layer,  as  Virchow  first  showed.^  The  other 
retinal  elements  may  persist  in  a  perfectly  normal  condition 
even  for  many  years.  Perrin  and  Poncet  could  find  no 
change,  except  in  the  two  inner  layers,  in  a  case  of  ataxy 
in  which  sight  had  been  lost  for  thirty  years. 

The  degeneration  from  damage  to  the  trunk  of  the  nei-^^e 
ascends  to  the  chiasma,  and  descends  to  the  eye.  It  is  long 
in  passing  the  chiasma,  and,  even  with  complete  atrophy  of 
one  optic  nerve,  the  optic  tracts  are  only  slightly  reduced  m 
size,  that  on  the  side  opposite  the  affected  nerve  being  rather 
smaller  than  the  other,  without  naked-eye  evidence  of  de- 
generation ;  and  I  have  ioxmd  that  the  microscopic  changes 
are  nearly  equally  distributed  thi'ough  the  two.^  When 
both  optic  nerves  are  degenerated  the  optic  tracts  may  pre- 
sent the  same  condition,  traceable  (as  Tiirck  pointed  out)  as 
far  as,  and  involving,  the.  external  corpora  geniculata. 

Consecutive  or  Pcqoillitic  Atrophy. — The  microscope  shows 
the  substance  of  the  disc  to  be  occupied  by  nucleated  con- 
nective-tissue fibres,  among  which,  commonly,  few  or  no 
traces  of  nerve  fibres  are  to  be  discerned.  Often,  however, 
the  nuclei,  by  their  grouping,  indicate  the  position  of  the 
intervals  between  the  fascicuH  of  former  nerve  fibres.  The 
retinal  layers  are  displaced  outwards  (PI.  XV.  5),  an  im- 
portant sign  of  the  preceding  swelling,  and  both  they  and 
the  commencement  of  the  choroid  may  present  some  disturb- 
ance. The  atrophy  of  the  rest  of  the  retina  is  confined  to  the 
inner  layer,  especially  affecting  the  laj^er  of  nerve  fibres. 

'  Virchow's  "Archiv,"  vol.  x.  1856. 

2  "  Ceutrulblatt  f.  die  Med.  Wiss.,"  1878,  No.  31. 
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Symptoms.— The  symptom  of  atrophy  is  affection  of  sight 
proportioned  to  the  damage  to  the  nerve  fibres.  The  patient 
becomes  conscious  of  a  cloud  over  objects,  which  increases  ; 
of  diiSculty  in  seeing  certain  minute  objects,  such  as  small 
-  print :  and  sometimes  of  a  dark  area  in  some  part  of  the 
field  of  vision.  Examination  shows  a  change  in  sight  in 
three  directions — (1)  diminished  acuity  of  vision  ;  (2)  altera- 
tion in  the  field  of  vision  ;  (3)  altered  perception  of  colours, 

1.  Dinmiudon  in  the  acuity  of  vision  is  invariable  when 
the  atrophy  is  pronounced ;  it  is  almost  always  more  con- 
siderable in  one  eye  than  in  the  other.  In  estimating  it 
care  must  be  taken  to  ascertain  and  correct  any  errors  of 
refraction  and  defects  of  accommodation.  It  may  vary  from 
a  slight  degree  to  complete  loss.  It  is  commonly,  but  not 
always,  proportioned  to  the  degree  of  change  in  the  optic 
nerve  visible  with  the  ophthalmoscope. 

2.  Alteration  in  the  field  of  vision  may  be  of  several  kinds. 
It  is  almost  as  constant  as  the  diminution  in  the  acuity  of 
vision.  The  form  is  commonly  a  limitation  at  the  margin  of 
the  field,  progressing  concentrically  until  only  a  small  central 
area  is  left,  such  as  is  shown  in  Fig.  13.    Such  a  limitation 


Fig.  13.— Concentric  Limitation  of  Left  Field  of  Vision  in  a  ciiac  of 
atrophy  of  the  optic  nerve. — The  outer  boundary  of  the  figure  is  the 
limit  of  the  normal  field.  The  inner  white  area  is  the  area  of  the 
restricted  field. 
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may  .progress  niucli  more  on  one  side  of  the  field  than  on  the 
other,  or  it  may  progress  much  more  in  one  part  of  the  field 
than  in  another,  so  as  to  cause  a  sector-like  defect.  Occa- 
sionally the  diminution  is  limited  to  one-half  of  the  field, 
vertical  or  lateral.  Lastly,  in  some  cases,  the  first  loss  is  a 
central  one,  in  the  middle  of  the  field,  a  "  central  scotoma," 
as  it  has  been  tenued.  There  is  often  in  these  cases  dimness 
of  the  peripheral  vision,  without  concentric  narromng  of  the 
field. 

3.  Colom-Blindness— In  many  cases  the  perception  of 
colom-s  is  perverted.  Tliere  are  two  methods  of  testing  colour- 
vision.  If  the  patient  possesses  sufficient  intelHgence,  he  may 
he  asked  to  identify  certain  colours.  If  the  patient  is  unintel- 
ligent, the  "confusion  method"  must  he  adopted,  by  which 
the  colours  which  are  seen  alike  are  ascertained.  The  former 
method,  however,  sometimes  gives  the  more  valuable  in- 
formation. 

Modem  physiological  speculation  suggests  that  there  are 
four  fundamental  colotu's,  related  in  complementary  pairs,  red 
and  green,  yellow  and  blue.    The  area  of  the  field  of  vision 


I'i^^  14. — A  repetitiou  of  Fiy.  10.  Diagia,m  showing  the  Fields  of  Coloiu'- 
Vision  in  a  uormiil  emmetropic  eye  on  a  dull  day.  The  fields  are  each 
rather  smaller  than  on  a  brif^ht  day.  The  asterisk  indicates  the  fixing 
point,  the  black  dot  the  position  of  the  blind  spot.  (Usually  the  blue 
field  is  larger  than  the  yellow. 
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in  wliicli  these  colours  are  seen  varies  for  eacli.  If  coloiu'od 
objects  are  moved  from  the  centre  of  the  field  to  the  peri- 
phery, the  fii'st  simple  colour  to  be  imperceived  is  green,  the 
next  red,  .and  yellow  and  blue  are  lost  near  the  edge  of  the 
field  for  white.  Commonly  yellow  is  lost  before  blue,  but 
sometimes  the  latter  is  lost  first.  If  the  distance  at  which 
each  coloiu'  ceases  to  be  distinguished  in  various  parts  of  the 
field  is  marked  upon  a  chart,  we  haA-e  a  series  of  concentric 
lines  such  as  shown  in  Fig.  14,  in  which  the  most  internal 
is  the  field  for  green,  and  the  most  external  the  field  for 
yellow,  the  outer  circle  being  that  for  white.  The  amount 
of  hght  influences  very  much  the  area  of  the  fields,  and 
those  shown  in  Fig.  14  were  taken  upon  a  dull  day,  and 
present  the  minimmii  normal  fields.  Fig.  15  shows  the 
respective  fields  of  larger  size,  and  the  blue  field  the  most 
extensive.    Compoimd  colours  are  lost  sooner  than  their  con- 


Fig.  15.— FicldK  of  Vision  for  Different  Colours  (after  Snellou  imd  Lnndoll). 
■w,  white  ;  b,  bhio  ;  y,  yellow  ;  k,  red  ;  a,  green  ;  v,  violet.  Tliesc  uro 
probably  the  maximum  normal  fields  for  each  colom\ 


106  MEJHCAL  Ol'IlTHALMOSCOrY. 

stituents,  and  the  inner  circle  in  Fig.  15  represents  the  field 
for  violet,  which  is  even  smaller  than  that  for  green. 

Commonly,  in  atrophy  of  the  nerve,  the  first  defect  is  for 
green  and  red,  and  blue  and  yellow  are  lost  subsequently. 
The  order  of  affection  is  commonly  that  in  which  the  fields 
are  arranged  on  the  retina.  The  simple  colour  first  lost  in 
passing  from  the  centre  to  the  periphery  of  the  retina  is  that 
fii'st  lost  in  atrophy,  green  ;  and  the  last  to  be  lost  is  blue  or 
yellow.^  Thus  a  girl,  lately  imder  observation  (Case  Ma), 
suffering  from  disseminated  sclerosis  and  commencing  grey 
atrophy,  recognized,  with  the  afPected  eye,  every  colour  except 
green,  which  she  called  red  or  brown.  Case  60  appended  is 
another  example  of  entire  loss  of  perception  of  green  only. 
Occasionally  red  appears  to  be  lost  first.  A  patient  with  ataxy 
and  advanced  atrophy  (under  the  care  of  Dr.  Buzzard)  stated 
that  the  first  loss  of  the  sense  of  colour  of  which  he  was  con- 
scious, was  that  he  could  see  no  colour  in  a  scarlet  geraniimi. 
Eed  gravel  looked  grey  to  him.  Soon  afterwards  the  grass  also 
looked  grey,  and  he  could  not,  at  a  little  distance,  distinguish 
it  from  the  gravel.  When  examined,  violet  alone  was  seen 
as  a  colour',  he  said  it  looked  blue.  A  medium  blue  was  seen 
as  white.  Cases  have  also  been  met  with  by  Uhthoff,  Leber, 
and  Treitel  in  the  stage  in  which  perception  of  red  was  lost 
and  of  green  was  preserved.  The  loss  of  perception  of  colom' 
is  often  rather  a  colour  amblyopia  than  blindness,  large  pieces 
of  colour  may  be  seen  when  small  spots  are  not.  The  fields 
for  colour-vision  may  present  alterations  similar  to  those 
already  described  as  occurring  in  the  field  for  white. 

Abadie  ^  has  lately  attributed  especial,  and  certainly  imdiie, 
importance  to  the  loss  of  colour-vision  as  a  supposed  distine- 

1  It  is  doubtful  -whether  tliis  is  true  of  violet,  which,  is  a  compovmd 
colour.  In  some  cases  (it  is  said  ia  hysterical  amblyopia — Charcot)  violet 
is  first  lost.  Sometimes,  however,  it  persists  to  the  last.  Abadie  suggests, 
on  the  theory  that  the  same  fibres  conduct  all  colour  impressions,  that  the 
fu'st  degenerative  change  in  the  fibre  interferes  with  its  power  of  condiicting 
the  special  impression  excited  by  green  rays,  and  the  further  changes 
abolish  its  iDOwer  of  conducting  the  impressions  excited  by  other  rays,  in 
the  order  above  given.    ("Ann.  d'Oovdistique,"  1878.) 

^  "Ann.  d'Oculistique,''  1878,  and  Lebris,  "  Thfese  sur  les  Differentes 
Formes  de  I'Atrophie  de  la  Nerf  Optique."    Paris,  1878. 
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tiou  of  tlie  parencliymatous  from  tlie  interstitial  forms.  It  is 
probably  of  little  significance  as  regards  these  forms.  The 
most  characteristic  loss  usually  attends  interstitial  processes. 

Relation  of  Symptoms  to  Form  of  Atrophi/. — It  was  sug- 
gested by  Leber  that  the  central  fibres  of  the  optic  nerve,  on 
their  emergence,  probably  occupy  the  most  superficial  of 
the  nerve-fibre  layers  of  the  retina,  and  have  the  longest 
course,  while  the  fibres  in  the  circumference  of  the  nerve 
lying  deepest  in  the  retina  end  soonest.  On  this  theory 
a  concentric  limitation  of  the  field  was  ascribed  to  an  affec- 
tion of  the  axial  fibres  of  the  nerve,  the  central  scotoma  to 
that  of  the  circumferential  fibres.  Forster,  however,  reversed 
this  theory,  ascribing  the  central  scotoma  to  an  affection  of 
the  axial  fibres  of  the  nerve.  Eecent  investigations  have 
conclusively  proved  that  Forster's  view  is  nearer  the  truth. 
Two  eases  have  been  published,  one  by  Samelsohn,^  the  other 
by  Nettleship  and  Edmunds,^  in  each  of  which  a  central 
scotoma  was  found  to  be  due  to  the  degeneration  of  a  tract  of 
fibres,  which  at  the  back  of  the  orbit  occupied  the  axis  of  the 
nerve,  but  in  front  of  the  entrance  of  the  central  artery  lay 
on  the  outer  side.  Thus  the  hypothesis  of  Forster,  that  a 
central  scotoma  might  be  an  indication  of  "  axial  neuritis  "  ^ 
is  verified.  Moreover,  the  converse  verification  has  been 
afforded  by  a  case  recorded  by  Wilbrand  and  Biswanger,* 
who  foimd  that  a  peripheral  defect  in  the  field  of  vision  was 
due  to  an  affection  of  the  circumferential  portion  of  the  optic 
nerve. 

Concentric  limitation  of  the  field  is  very  common  in  all 
forms  of  atrophy.  In  the  spinal  and  simple  progressive  forms 
it  most  frequently  begins  on  the  outer  side,  but  may  com- 
mence on  the  inner  side  above  or  below.  The  acuity  of 
vision  may  fail  at  the  same  time,  or  may  remain  normal  until 
the  field  is  reduced  to  a  very  small  area.    When  acuity  is 

'  "Centralbl.  f.  Med.  Wissensoh.,"  1880,  p.  418. 
«  "Trans.  Ophtlialmologica  Society,"  vol.  i.  1881,  p.  124. 
3  See  Wilbrand :  "  Klin.  Monatsbl.  f.  Augenheilk,"  Doc.  1878. 
<  Centralblatt  f.  Med.  Wissensch.,"  1879,  p.  923,  from  the  "  Breslauer 
Artzl.  Zeitschrift,"  1879,  No 
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preserved,  if  the  limitation  is  regular  and  sharp,  central 
colour- vision  may  be  normal,  but  the  fields  are  reduced  in 
area,  preserving  their  normal  relation  to  the  field  for  white. 
When  the  limitation,  although  sharply  defined,  is  in-egular, 
colour- vision  is  usually  much  impaired  (Nettleship  If,  with 
considerable  concentric  narrowing,  acuity  of  vision  has  failed 
greatly,  colom'-vision  is  usually  much  impaired  or  lost. 

A  loss  of  one-half  of  the  field  of  vision  (apart  from  cerebral 
hemiopia)  is  met  with  chiefly  in  secondary  atrophy,  especially 
when  the  cause  is  pressure  on  the  chiasma,  the  temporal 
halves  of  the  fields  being  then  usually  lost  (see  p.  61).  But 
a  loss  of  one-half  of  the  field  is  met  with  in  rare  cases  of 
primary  atrophy.  Thus  in  a  case  of  grey  atrophy  associated 
with  locomotor  ataxy,  described  in  the  appendix  (Case  55), 
that  patient  averred  that  he  rapidly  lost  vision  outwards  in 
each  eye.  When  he  came  under  observation  there  was  entire 
loss  of  the  right  field  and  loss  of  the  temporal  half  of  the 
left  field,  the  loss  including  the  fixing  point  (Fig.  16). 


Pig.  IG. — Fields  of  Vision  in  a  case  of  locomotor  ataxy  with  groy  atrophy. 
Case  55  appended. — The  shading  indicates  loss.  The  outer  dotted  line 
indicates  the  field  for  blue,  the  inner  that  for  yellow. 

Precisely  the  same  affection  of  sight  was  present  in  a  case 
of  tabetic  atrophy  described  by  Treitel.- 

Seetor-like  defects  in  the  field  are  met  with  in  secondary 
atrophy,  especially  in  cases  of  injmy  to  the  trunk  of  the 
nerve  at  the  posterior  part  of  the  orbit.    Thoy  also  occasion- 

•  "British  Med.  Journal,"  ISSO,  ii.  770. 
'  "Arch.  f.  Ophtli.,"  vol.  x.xv.  187!),  p.  (il. 
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ally  occur  in  simple  progressive  atrophy  and  in  spinal 
atropliy.  A  well-marked  instance  of  this  condition  in  spinal 
atrophy  is  shown  in  Fig.  17.  The  patient  was  in  t]ie 
earliest  stage  of  locomotor  ataxy.  The  optic  discs  were  grey 
and  the  vessels  small ;  vision  was  E.-rV>  L.ft. 


rig-.  17.— Sector-like  defect  in  Fields  of  Vision  in  a  case  of  siDiiial  atrophy.— 
The  shading  represents  amblyopia,  the  black  loss.  The  dotted  line 
shows  the  boundary  of  the  field  for  red.  Where  it  is  absent  the  field 
ceased  so  gradually  that  its  limit  coidd  not  be  ascertained. 

Sector-like  defects  in  primary  atrophy  may  be,  as  in  this 
case,  symmetrical,  but  they  are  sometimes  unilateral,  as  in  a 
tabetic  atrophy  recorded  by  UhthofP,i  in  one  eye  there  was 
a  defect  of  the  upper  and  inner  quacbant,  and  in  two  cases 
described  by  Treitel  there  was  a  defect  in  the  inner  and  lower 
part  in  the  right  eye,  as  in  the  case  figiu-ed. 

Central  scotomata  are  usually  transversely  oval,  extending 
from  the  blind  point  to  the  fixing  point,  sometimes  involving 
both,  sometimes  one  only.  It  is  uncertain  at  which  point 
they  usually  commence.  The  periphery  of  the  field  is  usually 
normal,  but  it  may  probably  sometimes  be  restricted.  There 
is  always  a  loss  from  colour- vision,  and  this  may  be  greater 
and  occur  earlier  than  that  from  white.  Eed  and  green  are 
first,  and  may  be  only  lost.  Central  scotomata  for  red  are 
shown  in  Figs.  18  and  19.  They  are  met  with  in  cases  of 
axial  neuritis  and  degeneration,  and  especially  in  cases  of 
amblyopia  fi^om  tobacco.  That  the  latter  depends  on  the  same 
pathological  condition  (axial  neimtis)  is  probable,  both  from 
the  character  of  the  affection  of  vision  and  from  the  fact  that 

1  "Arch.  f.  Ophth.,"  vol.  xxvi.  1880,  pt.  1,  p.  277. 
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signs  of  congestion  or  slight  neuritis  are  often  ohserved  at 
tlie  papilla.  A  central  scotoma  is  occasionally  met  with 
in  consecutive  (papillitic)  atrophy.  It  may  occur  also  in  the 
atrophy  which  succeeds  loss  of  blood,  and  is  probably  pro- 
duced by  neuritis.  Central  loss  is  occasionally  met  mth  in 
simple  progressive  atrophy,  but  in  spinal  atrophies  it  is 
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Fig.  18.— Diagram  of  the  Left  Field  of  Vision  for  Red  in  a  case  of  tobacco 
amblyopia. — The  outer  line  is  the  boundary  of  the  normal  field  for 
white.  The  boundary  of  the  outer  shaded  area  is  the  minimum  normal 
field  for  red.  Red  could,  however,  be  seen  only  in  the  inner  white 
area,  and  it  could  not  be  seen  in  the  central  shaded  area  around  the 
fixing  point  (*).  The  black  dot  indicates  the  position  of  the  bHnd  spot. 
(For  the  chai-t  from  which  this  diagram  was  prepared  I  am  indebted  to 
Mr.  Nettleship.) 


Fig.  19.— Central  scotomata  for  red,  embracing  fixation  point  and  blind  spot. 
No  loss  for  white  but  considerable  amblyopia  (16  Jager).  The  patient 
liad  smoked  half-an-ounce  of  shag  daily.  The  dotted  line  represents 
the  pen'pheral  boundary  of  the  field  for  rod.  (Nettleship.) 
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extremely  rare — has  been  said,  indeed,  never  to  occur. 
Case  56,  appended,  is,  however,  an  example  of  central 
scotomata  (Fig.  20),  associated  with  the  symptoms  of  lateral 
and  posterior  sclerosis  of  the  cord,  and  some  cerebral  degene- 
ration ;  the  existence  of  slight  papillitis  makes  it  probable 
that  axial  neuritis  existed,  and,  since  the  patient  smoked  a 
little,  the  influence  of  tobacco  cannot  be  entirely  excluded. 


L.  R. 

ig.  20.— Central  Scotomata  in  a  case  of  degeneration  of  the  spinal  cord 
(Case  56).  There  was  a  rather  larger  central  loss  for  red  and  green, 
but  the  peripheral  amblyopia  for  these  coloni-s  was  also  considerable. 


Peripheral  areas  of  vision,  with  general  loss,  are  met  with 
only  in  cases  of  orbital  inflammation  or  in  consecutive 
(papiUitic)  atrophy.  The  changes  in  the  latter  are  often 
very  iiTegular.  There  may  be  general  concentric  limitation 
of  the  field,  or,  less  commonly,  a  central  loss,  rarely  shai-ply 
defined.  Failure  of  colour-vision  is  very  frequent,  but  is 
often  less  regular  in  order  than  in  ]3rimary  atrophy  (see 
Neuritis,  p.  59).  The  colour  fields  may  present  very 
irregular  defects,  as  in  Fig.  21,  representing  the  fields 


Fig.  21 


—Fields  of  Vision  for  White,  Eed,  and  Green  in  a  cakfe  of  papQIitio 
atrophy  (Case  52). 
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for  white,  red,  and  green  in-  Case  52  appended.  Tliat  for 
yellow  and  blue  was  normal,  except  for  a  limitation  iDeloAV, 
and  to  the  inner  side,  coiTesponding  to  ilie  field  for  white. 
They  were  taken  nine  months  after  the  subsidence  of  neu- 
ritis, when  acuity  had  improved  to  L  Uhthoff  once  met 
with  a  central  scotoma  for  blue  only. 

As  a  ride  there  is  more  or  less  correspondence  between 
the  pallor  of  the  disc  and  the  faiku*e  of  sight.  When  it  is 
considered,  however,  that  the  tint  of  the  disc  depends  on  its 
blood  vessels,  and  the  amount  of  vision  on  the  integrity  of 
the  nerve  fibres  which  merely  pass  through  the  disc,  and  have 
along  course  on  each  side  of  it,  it  is  not  surprising  to  find 
that  the  correspondence  between  the  tint  and  vision  is  not 
always  close.  A  very  remarkable  case  has  been  recorded  by 
Krenchel,^  in  which  the  optic  discs  of  a  boy  became  "as 
white  as  porcelain,"  although  vision  was  normal.  After  some 
time,  however,  sight  failed  with  great  rapidity. 

DiAGNOSTS.— The  diagnosis  of  simple  atroi^hy  of  the  optic 
nerve  rests  especially  on  the  change  of  colom-,  and  the  chief 
difficulty  in  the  diagnosis  is  due  to  the  degree  of  pallor 
sometimes  seen  as  a  physiological  condition.  The  existence 
of  amblyopia,  otherwise  imexplained,  is  strong  evidence  that 
the  pallor  is  pathological.  The  pallor  of  the  temporal  half 
of  the  normal  disc  may  be  great  when  the  x^hysiological  cup  • 
is  large,  and,  as  abeady  stated,  may  easily  be  mistaken  for 
atrophy.  It  is  certain  that  many  normal  cases  have  been 
described  as  "  atrophy  of  the  temporal  half  of  the  disc."  It 
is  doubtful  whether  an  atrophy  is  ever  confined  to  the  tem- 
poral half  of  the  disc,  in  which,  ordinarily,  the  nerve  fibres 
are  very  few.  Although  it  is  true  that  a  slight  degree  of 
atrophy  may  produce  the  most  distinct  changes  in  this  half 
of  the  disc,  yet  some  pallor  is  always  to  be  recognized,  in 
such  cases,  in  the  nasal  as  well  as  in  the  temporal  half.  The 
diagnosis  of  the  congestive  variety  of  atrophy  presents 
greater  difficulties,  but  rests  on  the  uniform  distribution  of 

'  "Hospitals' Tidende,"  1878,  quoted  in  Vivchow's  "  Jahrcsbericht," 
1878,  vol.  ii.  p.  474. 
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tlio  redness,  its  soft,  velvety  surfcace,  the  slight  blurring  of 
the  edge  of  the  disc,  in  combination  with  defective  vision. 

Beginners  sometimes  mistake  the  Avhite  crescent  of  "  pos- 
terior stajDhyloma  "  for  part  of  the  disc,  and  thus  think  ihe 
outer  part  of  the  disc,  the  colour  of  which  is  of  such  special 
significance,  is  white.  Occasionally,  especially  in  myopic 
eyes,  the  choroid  presents  a  zone  of  atrophy,  soft  edged, 
aroimd  the  entire  cii'curaference  of  the  disc,  which  then  has 
an  imusual  and  puzzhng  appearance.  In  both  these  cases, 
however,  attention  to  the  fact  that  the  pale  zone  encloses  a 
Avell-coloiu-ed  disc  will  prevent  mista.ke  as  to  its  real  nature. 

The  excavation  which  accompanies  the  pallor  is  of 
secondary  diagnostic  impoi-tance,  and  it  is  not  often  that  a 
difficulty  in  distinguishing  atrophy  from  other  forms  of 
excavation  arises.  It  may,  however,  occui-.  A  large  physio- 
logical cup  may  be  bounded  by  a  narrow  rim  of  deeply- 
coloured  disc,  the  boundary  of  which  from  the  choroid  may 
not  be  apparent  on  a  cm^sory  inspection  by  the  indirect 
method  of  examination,  and  the  large,  deep,  sometimes  grey, 
cup  may  be.  mistaken  for  the  disc.  A  careful  inspection  of 
the  edge  will  prevent  doubt,  and  the  examination  by  the 
dii-ect  method  at  once  shows  the  source  of  the  error. 

The  excavation  of  atrophy  commences  at  the  sclerotic  ring, 
and  this  is  a  character  also  of  another  form  of  excavation, 
namely,  that  of  glaucoma.  But  the  depth  of  the  glauco- 
matous cup,  its  vertical  sides,  and  the  course  of  the  vessels 
over  the  edge,  and  their  subsequent  disappeai-ance,  are 
diagnostic,  especially  since  the  pain  which  is  so  common 
(though  not  invariable)  in  glaucoma  is  never  present  in 
simple  atrophy. 

Prognosis. — The  prognosis  of  atrophy  of  the  optic  nerve, 
on  whatever  cause  it  depends,  is  always  unfavourable  in  pro- 
portion to  the  actual  destruction  of  fibres  which  has  taken 
place,  and  to  the  extent  to  which  the  causes  influencing  the 
disease  are  beyond  control.  Simple  primary  atrophy  is 
usually  due-  to  a  tendency  to  degeneration  beyond  all  influ- 
ence, and  the  prognosis  is,  in  this  form,  the  least  favourable. 
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Tliis  is  especiaUy  tlie  case  when  the  atrophy  is  associat(3(l 
with  symptoms  of  degeneration  elsewhere  in  the  nervous 
system.    Secondary  degeneration  is  often  the  consequence  of 
the  operation  of  causes  which  may  pass  away,  and  the 
prognosis  is  less  uniformly  grave  than  in  primary  degene- 
ration.    It  must,  however,  always  be  somewhat  uncertain, 
since  it  is  often  very  difficult  to  form  an  accui-ate  opinion  of 
the  nature  of  the  process  causing  the  damage  to  the  nerve, 
on  which  the   secondary  degeneration  depends.     In  the 
congestive  form  the  prognosis  is  perhaps  rather  better  than 
in  the  other  forms.    In  the  atrophy  which  is  consecutive  to 
intra-ocidar  neiuitis,  we  are  able  to  form  a  more  accurate 
estimate  of  the  com^se  of  the  affection  by  the  fact  that,,  as 
long  as  the  new  tissue  of  the  disc  goes  on  contracting,  the 
damage  to  the  nerve  fibres  increases,  and  the  sight  wiU  go  on 
failing.     If  sight  is  lost  from  such  contraction  some  time 
before  it  reaches  its  maximum,  the  prognosis  is  very  gi-ave. 
If,  however,  the  loss  of  sight  is  incomplete,  or  only  becomes 
complete  when  the  subsidence  is  nearly  over,  some  subsequent 
slow  improvement  may  be  hoped  for,  and  this  may,  m 
less  severe  cases,  be  very  great.     In  Case  52  appended,  for 
instance,  although,  when  the  neuritis  was  subsiding,  vision  was 
reduced  to        and  six  months  later  was        it  gradually 
improved,  and  a  year  after  the  neuritis  was,  i^.    Under  aU 
circiimstances,  it  is  unhappily  true  that  a  disc  which  has  lost 
all  its  normal  tint  never  regains  its  vascularity,  and  useful 
vision  is  scarcely  ever  recovered. 

Some  prog-nostic  indications  may  also  be  di-awn  fi'om  the 
form  of  the  affection  of  sight.  The  gravest,  that  which 
indicates  not  merely  damage,  but  destruction  of  nerve  fibres, 
is  considerable  contraction  in  the  field  of  vision.  In  propor- 
tion as  this  is  extensive  the  prognosis  is  grave.  Lessened 
acuity  of  vision  is  of  less  serious  prognostic  significance. 
The  change  in  coloiu--vision  is  least  grave  when  this  depends 
on  a  toxic  cause,  or  on  nemitis ;  but  is  most  grave  when  it 
is  due  to  a  primary  degeneration,  and  occurs  eai-ly.  Central 
scotomata  rarely  go  on  to  complete  atrophy. 

Altho\igh  the  chance  of  restoration  of  useful  vision  in  pro- 
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iiounced  atrophy  is  small,  in  some  cases  the  progress  of  the 
disease  may  be  arrested,  for  a  time  or  permanently,  and  even 
improvement  obtained,  occasionally  considerable  in  degree. 

Treatment.— The  treatment  of  oiitic  atrophy  is  essentially 
that  of  the  general  condition  on  which  it  depends— toxic 
influences  :  excesses,  sexual,  physical,  mental ;   cerebral  and 
spmal  disease,  the  "  neiu-opathic  constitution,"  &c.  The 
treatment  of  many  forms  of  atrophy  which  are  due  to  an 
isolated  ocular  condition  is  beyond  the  scope  of  the  present 
work.    Cerebral  processes  may  be  to  some  extent  influenced 
by  treatment.    Although  it  is  not  certain  that  there  is  such 
a  thing  as  an  actual  syphilitic  atrophy,  yet  atrophy  does  often 
result  from  syphilitic  intra-cranial  disease,  and  may  greatly 
improve  with  the  removal,  by  appropriate  treatment,  of  its 
cause.    Scrofulous  brain  disease,  again,  may  often  be  bene- 
ficially influenced,  and  its  efPects  greatly  lessened.    In  other 
cases  counter-irritation,  local  depletion,  purgation,  and  the 
like,  effect  good. 

In  cases  of  primary  atrophy,  which  are  the  result  of  a 
neuropathic  tendency,  the  treatment  has  to  be  dii-ected  to  the 
general  health,  and  nervine  tonics  are  the  chief  agents  to  be 
employed.  Nitrate  of  silver  has  been  found  useful  in  some 
cases :  m  others  phosphorus,  in  others  strychnia.  The  hypo- 
dermic injection  of  strychnia,  so  useful  in  amblyopia  without 
ophthalmoscopic  signs  of  atrophy,  is  of  little  use  where  these 
are  present.    Quinine  and  iron  are  in  some  cases  very  useful. 

"When  perception  of  light  is  not  entirely  lost,  the  retina 
may  be  readily  stimulated  by  an  intemipted  voltaic  cuiTent 
so  as  to  give  rise  to  a  sensation  of  light,  and  this  has  suggested 
repeated  stimulation  of  this  character  as  a  means  of  treating 
optic  nerve  atrophy.  Some  improvement  has  been  observed 
to  follow  the  treatment  by  Pye-Smith  i  and  Gunn  •  ^  the 
experience  of  others  has  been  unfavourable.  I  have  tried 
it  m  many  cases,  but  without  results  which  could  reasonably 
be  ascribed  to  the  treatment, 

^  "  British  Med.  Journal,"  May  18,  1872. 

2  "Ophth.  HoHp.  Rop.,"  vol.  x.  pt.  2,  June,  ISKI,  p.  ifii. 
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THE  EETINA. 

Apari  from  the  vessels  and  the  optic  disc,  the  changes  in 
the  retina  which  are  of  medical  importance,  are  those  which 
are  special  to  certain  general  diseases,  such  as  syphilis,  albu- 
minmia,  leucocythasmia,  pernicious  anoemia,  and  the  like. 
They  will  be  described  in  detail  in  Part  II.,  in  the  sections 
on  the  ophthalmoscopic  changes  in  tlie  several  diseases.  The 
only  common  feature  which  these  morbid  states  possess,  is  the 
development  in  the  retina  of  hsemorrhages  and  white  spots 
and  patches.  The  haemorrhages,  their  characters  and  signi- 
ficance, have  been  abeady  described.  It  may  be  convenient 
briefly  to  describe  the  forms  of  white  patches  which  the  retina 
may  present  tmder  pathological  conditions. 

A  diffuse,  slight  opacity  of  the  retina  may  be  due  to  the 
derangement  of  its  normal  structure,  resulting  from  the 
effusion  of  serum  among  the  structures  which  compose  it 
(PI.  XYI.  9).  Such  diffuse  opacity  occurs  in  embohsm, 
neuritis,  and  albuminuric  retinitis,  but  in  aU,  and  especially 
in  the  latter,  it  is  usually  associated  with  structural  changes. 
Circumscribed  opaque  white  spots  are  due  to  change  other 
than  that  of  simxole  oedema,  and  commonly  of  four  varieties : 
(1)  Fibrinous  exudations  which  undergo  coagulation  ;  (2) 
the  accumidation  of  corpuscles,  similar  in  appearance  to 
those  of  the  nuclear  layer,  and  also  to  the  white  corpuscles 
of  the  blood,  so  that  it  is  doubtful  from  which  source  they 
are  derived  ;  (3)  fatty  degeneration  of  the  retinal  elements, 
perhaps  also  in  part  of  fibrine  from  the  serum  effused  in 
simple  oedema,  and  of  the  remains  of  blood  clot ;  (4)  a  fibroid 
change,  a  process  of  "sclerosis"  of  the  retinal  elements 
is  described  as  an  occasional  cause  of  a  white  spot,  but 
is  more  frequently  confined  to  the  perivascular  tissues  and 
vessel  wall. 

These  conditions  are  frequently  combined.  The  fatty 
degeneration  may  exist  alone,  as  the  sole  cause  of  a  white 
spot.  Corpuscular  accumulation  usiiaUy  involves  a  good 
deal  of  fatty  degeneration  in  the  cells  and  in  the  distm-bed 
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retinal  elements.  Sclerosis  of  the  retinal  structures  is  also 
in  most  cases  associated  with  fatty  degeneration. 

It  is  often  impossible  to  say,  from  the  ophthalmoscopic 
appearance,  on  what  change  the  white  spot  depends.  Minute 
granular-looking  spots,  brilliantly  white,  are  commonly  due 
to  fatty  degeneration  of  retinal  structures  or  of  leucocytes, 
&c.^  Larger  white  spots,  if  soft  edged,  are  commonly  effused 
fibrine  or  accumidations  of  leucocytes,  especially  if  situated 
beneath  the  nerve-fibre  layer.  Fatty  degeneration  of  the 
retinal  structures  is,  however,  commonly  associated.  White 
spots  in  the  superficial  layer  of  the  retina,  most  common  in 
Bright's  disease,  are  due  usually  to  degeneration  of  the 
nerve  fibres. 

Growths  in  the  retina  sometimes  occur  in  cases  in  which 
there  are  other  growths  elsewhere.  The  disc  shown  in 
PI.  III.  4  was  from  a  boy  who  had  cerebi^al  tubercles  and 
whose  other  eye  was  the  seat  of  a  tubercular  growth  behind 
the  retina. 

The  occurrence  of  miliary  tubercles  of  the  retina  has  been 
siispected  by  many  observers.  White  spots  are  sometiines 
seen  adjacent  to  the  disc  in  cases  of  tubercular  meningitis, 
and  such  a  spot  in  one  case  I  found  to  be  made  up  of 
lymphoid  cells  like  those  of  the  nuclear  layers  in  which  it 
was  situated.  Bouehut  has  seen  white  spots  at  a  distance 
from  the  disc,  near  the  vessels.  Microscopically,  he  always 
found  them  to  contain  only  products  of  fatty  degeneration. 
He  suspected  them  to  be  caseous  tubercles,  but  there  was 
no  direct  evidence  that  this  was  their  nature  (see  Part  II., 
Tuberculosis). 

Since  the  white  spots  in  the  retina,  which  have  been  de- 
scribed, are  present  in  many  forms  of  retinal  disease  which 
occur  secondarily  to,  and  are  significant  of,  general  diseases, 
it  is  of  great  impoi-tance  to  distinguish  them  fi-om  other 
appearances  which  have  a  different  significance. 

First,  it  is  necessary  to  distinguish  whether  the  white  spot 
is  in  the  retina  or  in  the  choroid.  Most  choroidal  white  spots 
are  due  to  atrophy  of  the  choroid,  and  their  distinction  is  easy. 
The  atrophy  of  the  choroidal  pigment  permits  the  white 
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sclerutio  to  sliine  tliroiigli ;  some  choroidal  vessels  may  have 
escaped  destruction  and  coui-se  across  the  Avhite  patch;  its 
edge  is  always  more  or  less  irregular,  and  usually  much  pig- 
mented ;  or  the  choroid  may  exhibit  adjacent  slighter  dis- 
tm-hance.  It  is  easy  to  recognize  by  the  "  parallactic  test  " 
(also  in  the  direct  method  by  attention  to  the  time  required 
for  the  necessaTy  change  of  accommodation),  that  the  exposed 
sclerotic  is  some  distance  behind  any  retinal  vessels  which 
pass  in  front  of  it.  Occasionally,  however,  a  white  spot  in 
the  choroid  is  due  to  a  recent  formation,  an  inflammatory 
"  exudation,"  or  a  growth  such  as  tubercle.  This  is  pro- 
minent, and  may  be  difficult  to  distinguish  from  a  white 
spot  due  to  change  in  the  nuclear  layers  of  the  retina.  In 
some  cases  a  little  pigmentarj^  disturbance  in  the  neighbom- 
hood  may  be  seen  ;  in  others  the  white  sui'face  is  distinctly 
so  far  behind  the  retinal  vessels  as  to  be  obviously  at  the  cho- 
roidal level.  If  sufficiently  prominent  to  disturb  the  course 
of  the  retinal  vessels,  the  prominence  may  be  recognized  and 
seen  to  be  considerable  in  degree.  In  other  cases,  the  con- 
ditions of  origin  of  the  spot  may  assist  the  diagnosis.  It 
must  be  remembered  that  large  choroidal  exudations  may 
cause  opacity  of  the  overlying  retina. 

White  spots  due  to  the  persistence  of  the  white  substance 
of  the  retinal  nerve  fibres,  or  to  connective  tissue  at  the  back 
of  the  vitreous,  may  be  mistaken  for  new  f oi-mations  in  the 
retina.    They  have  been  already  spoken  of,  p.  6. 

Pigmentary  deposits  in  the  retina  may  be  left  after  extra- 
vasation of  blood,  but  such  are  always  small.  More  extensive 
pigmentation  is  commonly  the  result  of  the  accumulation 
in  the  retina  of  disturbed  choroidal  pigment,  and  is  a  conse- 
quence of  choroido-retinitis,  or  it  is  a  resiilt  of  the  so-called 
retinitis  pigmentosa. 

Eetinitis  pigmentosa  appears  to  have  some  obscure  con- 
nection with  morbid  states  of  the  nervous  system.  It  occui-s, 
as  Liebreich  first  pointed  out,  very  fi-equently  in  the  ojffspring 
of  marriages  of  consanguinity.  It  has  been  thought  to  be  con- 
nected with  inherited  syphilis,  but  the  evidence  on  the  subject 
scarcely  supports  the  theory.    It  often  occurs,  however, 
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in  families  in  which  there  is  a  history  of  nervous  disease. 
This  is  well  illustrated  by  three  out  of  four  cases  of  the 
disease  nan-ated  by  Mr.  Nettleship  ("  Ophth.  Hosp.  Eep." 
ix.  170).  Of  the  first  patient,  two  cousins  were  epileptic  and 
two  insane.  Of  the  second,  the  grandfather  and  great  aunt 
were  insane,  and  an  aunt  half  imbecile,  and  a  brother  para- 
plegic. Of  the  third  patient,  the  mother  was  epileptic  and 
probably  also  suffered  from  retinitis  pigmentosa. 

THE  CIIOEOID. 

Choroidal  changes,  like  those  of  the  retina,  are  for  the 
most  part  the  result  of  special  diseases,  and  their  characters 
will  be  described  in  greater  detail  in  Part  II.  Il£emorrhages 
are  rarely  seen,  although  theii-  consequences  are  sometimes 
met  with.    The  common  changes  consist  in  white  spots  and 
the  disturbance  of  the  choroidal  pigment,  which  so  constantly 
results  fi"om  any  changes  in  its  structure.    The  white  spots 
are  either  new  formations  or  patches  of  atrophy.  The  distinc- 
tions between  them  have  just  been  alluded  to  in  describing 
the  diagnosis  from  retinal  changes.    White  spots,  not  atro- 
phic, are  the  result  of  inflammation,  or  growths— tubercle 
or  lymphadenoma.    The  latter  are  extremely  rare,  and  only 
occur  when  the  general  lymphatic  disease  is  well  marked. 
Tubercles  are  isolated  and  smaU — rarely  large.  Pigment 
may  be  seen  adjacent  to  the  older  formations.   The  evidence 
of  the  general  disease  is  ahnost  always  so  prominent  as  to 
prevent  the  possibility  of  error.     In  acute  choroiditis  the 
white  patches  are  large  and  numerous:  the  signs  of  the 
dyscrasiiB  associated  with  growths  are  absent,  and  there  is 
often  a  well-marked  history  of  syphilis.     The  results  of 
previous  choroiditis  are  very  conspicuous  atrophic  and  pig- 
mentary changes,  often  associated  with  pign^entary  deposits 
m  the  retina.    It  must  be  remembered  that  this  pigment 
frequently  occupies  only  or  chiefly  the  peripheral  portions  of 
the  choroid,  and  an  examination  confined  to  the  neighbour- 
hood of  the  optic  disc  may  be  insufficient  to  discover  it.  The 
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changes  are  very  important,  on  account  of  the  frequency  with 
which  the  inflammation  causing  them  is  the  result  of  syphilis. 
They  are  also  interesting  to  the  physician  as  associated,  in 
some  other  cases,  with  evidence  of  a  family  tendency  to 
nervous  disease.^  It  is  possihle  that  inherited  syphiUs  may 
he  the  link  hetween  these  morbid  states. 

Choroidal  exudations  (local)  occuning  near  the  age  of 
puberty,  resembhng  in  general  aspect  choroidal  tubercles, 
sometimes  occur,  and  it  has  been  suggested  that  these  are 
really  foci  of  scrofulous  or  tuberculous  inflammation. 

Chronic  choroidal  degenerations  sometimes  occur  in  the 
old  as  a  senile  change,  possibly  in  consequence  of  general 
arterial  degeneration.^  Circumscribed  changes  may  result 
from  hsemorrhage.  Amyloid  degeneration  of  the  choroidal 
arteries  was  found  by  Knapp  in  a  case  in  which  htemorrhage 
occurred. 

Embolism  of  choroidal  vessels  was  believed  by  Knapp  to 
be  the  cause  of  morbid  appearances  in  two  cases  of  heart 
disease  observed  by  him.^  In  each  there  was  sudden  affec- 
tion of  sight,  at  first  general  and  then  central,  accompanied 
by  chromatopsy.  Corresponding  to  the  scotoma,  there  was 
a  localized  retinal  opacity  with  hyperaemia.  The  opacity, 
ascribed  to  eJfusion,  extended  to  the  optic  disc.  Sight,  and 
the  appearance  of  the  fundus,  ultimately  became  normal. 

1  Instances  of  this  have  been  related  hj  Mr.  Nettleship.  ("  Ophth.  Hosp. 
Rep  ,"  ix,  178.) 

2  Hutchinson  and  Tay  :  "  Ophth.  Hosp.  Rep.,"  vol.  viii.  Poncct :  "  Ann. 
d'Oculist.,"  1875. 

3  "Arch  f.  Ophth.,"  Bd.  xiv. 
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OPHTEALMOSCOPIC  CHANGES  IN  SPECIAL 

DISEASES. 

DISEASES  AND  INJUEIES  OE  THE  NEEVOUS 

SYSTEM. 

DISEASES   OF  THE  BRAIN. 

In  diseases  of  the  brain,  two  foims  of  ophthalmoscopic 
change  may  be  met  with  : — Eirst,  those  which  are  a  con- 
sequence of  the  general  condition  on  which  the  cerebral 
disease  remotely  depends — associated  changes  ;  and,  secondly, 
those  which  are  the  consequence  of  the  cerebral  disease — 
consecutive  changes. 

Anemia  and  Hypek^emia  of  the  Brain. 

It  has  been  supposed  that  the  state  of  the  circulation  in 
the  eye  and  brain  correspond,  and  that  the  an£emia  and 
hypersemia  of  the  brain  are  revealed  by  similar  conditions  in 
the  fundus  ocuh.  But,  as  has  been  already  said,  such  a 
statement,  if  true  at  all,  is.  true  only  within  certain  narrow 
limits.  The  intra-ocular  tension  so  regulates  the  state  of 
the  vessels  of  the  eye  that  very  little  alteration  occurs  in 
them,  when  changes  occur  in  the  condition  of  the  vessels  of 
the  brain.  The  eyeball  participates  in  variations  in  the 
blood  supply  to  the  whole  head,  but  it  does  not  share  simple 
vascular  states  of  the  brain  (in  which  the  rest  of  the  head 
does  not  participate)  to  a  degree  which  can  render  it  a 
sensitive  index  of  the  existence  of  those  states.  This  state- 
ment applies  especially  to  the  retinal  vessels.    The  optic 
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nerve  exhibits  encephalic  changes  more  readily,  but  still  not 
to  the  extent  which  is  implied  in  many  statements  which 
have  been  made. 

Cerebral  Hypercainia. — There  is  no  sufficient  evidence  to 
show  that  the  vascularity  of  the  disc  or  retina  participates  iu 
any  transient  cause  of  cerebral  congestion,  in  which  the  rest 
of  the  head  does  not  share.  But  in  some  cases  of  long- 
continued  vascular  disturbance,  and  in  morbid  states  which 
are  ascribed  to  cerebral  congestion,  there  may  be  ophthal- 
moscopic changes,  but  they  are  cases  attended  with  grave 
fimctional  disturbance  of  the  brain  and  prolonged  vascular 
distiu'bance  ;  in  such  cases  the  optic  disc  does,  not  unfre- 
quently,  present  slight  changes.  Instances  are  such  con- 
gestions as  are  shown  in  PI.  I.  1  and  2  (Case  25),  and  the 
bright  injection  of  the  discs  desciibed  by  Macnamara  as 
occurring  during  the  headache  produced  by  exposure  to  the 
sun,  a  condition  which  may  apparently  increase  to  papillitis 
when  actual  meningitis  is  developed. 

This  conclusion — the  absence  of  any  marked  vascular 
alteration  in  the  eye  in  changes  in  the  cerebral  circulation — 
-is  at  variance  with  early  statements  and  a  priori  theories ; 
but  it  is  abundantly  supported  by  the  conclusions  of  many 
skilled  observers. -"^ 

Anceniia  of  the  Brain  is  rare  as  a  primary  vascular  con- 
dition, except  as  part  of  a  general  cephalic  anaemia .  It  is 
possible  that  the  initial  stage  of  an  epileptic  fit,  which  is 
attended  by  pallor  of  the  face,  may  be  accompanied  by 
pallor  of  the  disc,  and  perhaps  spasm  of  the  retinal  ai-teries ;  but 
very  Httle  evidence  of  this  fact  has  at  present  been  obtained. 

When  the  cerebral  anaemia  is  part  of  a  similar  state 
affecting  the  whole  head,  the  retina  certainly  participates, 
although  it  is  not  often  that  an  opporiunity  is  obtained  of 
observing  this  with  the  ophthalmoscope.  But  the  loss  of 
fimction  of  the  retina  alfords  CAddence  of  its  participation, 
as  is  shown  by  the  occasional  occui-rence  of  transient  loss  of 

^  See,  for  instauce,  the  statements  of  Mniiz,  Schmidt-Rimplcr,  and  others, 
at  the  rliscussion  at  HeidoHicrg-,  reported  iu  the  "  Auu.  d'Oculiistiquo," 
vol.  Ixxiv.  1875,  J).  21)'-',  cl  «■■?. 
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sight,  probably  from  this  cause,  in  syncopal  seizures.  In  an 
instance  which  came  under  my  observation,  a  lad  engaged  in 
a  stooping  occupation  in  a  hot  crowded  room,  felt  faint,  and 
went  out  into  the  cool  night-air.  On  re-entering  the  room, 
he  exclaimed  that  he  could  not  see  :  the  room  was  absolutely 
dark  to  him.  After  sitting  still  for  a  few  miniites  sight 
slowly  retiu-ned.  It  is  hardly  conceivable  that  the  loss  of 
sight  was  the  result  of  ancemia  of  the  perceptive  centres, 
because  the  other  functions  of  the  brain  were  scarcely 
affected,  and  the  loss  of  sight  persisted  after  he  otherwise 
felt  quite  well.  It  was  probably  due  to  the  retina  sharing 
in  the  cephalic  anaemia,  and  suffering  in  function  more  and 
longer  than  the  nervous  centre. 


Inflammation  of  thk  Brain. 

Acute  inflammation  of  the  brain  is  very  rare,  except  in 
association  with  meningitis.  The  latter  is  the  predominant 
lesion,  and  to  it  the  symptoms  are  cu.stomarily  ascribed. 
Cei-tainly,  of  ophthalmoscopic  changes  in  acute  inflammation 
of  brain  without  meningitis,  we  know  nothing.  Of  course 
such  cases  of  "-active  hypertemia  "  as  those  described  in  the 
last  section,  as  occurring  from  the  effects  of  insolation,  may 
be  regarded  as  cases  of  encephalitis.  The  boujidary  between 
"active  congestion"  and  "inflammation"  is  one  of  grada- 
tion, but  there  appear  to  be  no  pathological  facts  to  warrant 
us  in  regarding  the  morbid  process  in  these  cases  as  actual 
inflammation. 

There  is,  however,  a  class  of  cases  to  which  the  term 
"  chronic  encephalitis,"  or,  perhaps,  more  accm-ately,  "  chronic 
cerebritis,"  appears  fully  applicable,  and  in  which  there  may 
be  very  marked  ophthalmoscopic  changes.  These  cases  present 
evidence  of  mental  and  motor  failure,  the  latter  may  be  local 
and  attended  by  convulsion.  Death  may  be  preceded  by 
coma.  Headache  is  often  severe.  There  are  not  the  tremors 
or  mental  peculiaiities  of  general  paralysis,  the  symptoms 
resembling  much  more  closely  those  of  cerebral  tumour. 
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Post-mortom  there  is  no  sign  of  meningitis ;  the  brain  may- 
present  evidence  of  degeneration,  sometimes  of  wasting,  but 
no  "  focal "  disease,  Such  cases  may  be  attended  by  optic 
papillitis  very  similar  to  that  found  in  cerebral  tumour,  due 
most  probably  to  the  propagation  of  an  irritative  process 
from  the  cerebrum  along  the  nerves.  A  well-marked  case  of 
this  kind  has  been  described  by  Plughlings-Jackson,  and  is 
given  in  the  Appendix  (Case  27).  Dr.  Sutton's  microscopical 
examination  of  the  convolutions  showed  only  an  undue 
number  of  the  "spherical  nuclear  bodies,"  and  in  places, 
instead  of  the  nonnal  pyramidal  nerve  cells,  were  large 
numbers  of  staining  nuclei,  with  unstaining  ceU-bodies 
aroimd  them.  In  places  these  nuclei  were  aggregated  into 
groups  of  ten  or  twenty.  The  neurogHa  was  more  granular 
than  that  of  a  healthy  brain.  The  optic  nerves,  examined 
by  myself,  presented  the  characteristics  of  moderate  papillitis, 
the  swollen  papillfB  being  infiltrated  with  nuclear  bodies 
similar  to  those  seen  by  Dr.  Sutton  in  the  brain.  Similar 
corpuscles  were  so  abundant  throughout  the  optic  nerves 
as  to  justify  the  assumption  that  the  neuritis  had  been 
"descending"  (PI.  XV.  4 — 7).  A  case  published  by  Noyes, 
in  1873,  was  probably  similar.  Double  optic  neuritis,  passing 
into  atrophy,  was  accompanied  by  severe  pain  in  the  head, 
and  paralysis  of  various  cerebral  nerves  and  unsteady  gait. 
After  death,  no  lesion  of  the  brain  was  discovered.  Recently, 
a  well-marked  case  of  the  same  kind,  also  accompanied  by 
optic  neuritis,  has  been  recorded  by  Stephen  Mackenzie,^ 

It  is  probable  that  the  congestion  or  icflammation  of  the 
papilla,  sometimes  seen  to  supervene  slowly  in  obstruction  by 
embolism  of  a  cerebral  artery,  and  which  may  coincide  mth 
signs  of  extending  mischief  (Case  25),  is  to  be  ascribed  to 
secondary  inflammatory  changes  around  the  softened  area. 

Cases  are  sometimes  met  with  in  which  we  have  a  difficulty 
in  assigning  to  inflaramation  or  growth  the  chief  share  in  the 
morbid  process.  Such  cases  may  be  accompanied  by  descend- 
ing nemitis,  and  simulate  closely  the  symptoms  of  cerebral 
tumom-,    PI.  YI.  Fig,  2  shows  the  o^tio  disc  in  such  a  case 

'  "Uniiu,"  vol.  ii.  p.  257. 
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(Case  4  appended).  In  this,  local  injury,  years  before,  had 
caused  the  production  of  cheesy  degenerating  tissue  beneath 
the  membranes  over  certain  convolutions,  and  a  more  widely- 
spread  but  irregularly  distributed  meningitis  had  led  to 
vasculai-  disease,  from  the  effects  of  which  the  patient  died. 
The  optic  nerves  were  infiltrated  with  leucocytes,  and  "miliary 
abscesses"  were  found  in  the  optic  tracts  (PI.  XVI.  1  and  4). 


Cerebral  HiEMORRHAGE, 

Assoviaterl  Changes.— The  conditions  which  give  rise  to 
cerebral  hcemorrhage  frequently  affect  the  retina  as  well  as 
brain,  and  may  produce  the  same  effect  in  it  as  in  the  cerebral 
tissue.  Mihary  aneurisms  have  been  found  post-mortem  in 
the  retinal  vessels  by  LiouviUe,  in  cases  in  which  a  similar 
change  existed  in  the  arteries  of  the  brain,  and  caused  extra- 
vasations. In  PL  XVI.  11  are  shown  minute  capHlary 
aneurisms  from  a  case  in  which  cerebral  and  retinal  hemor- 
rhages co-existed.  Aneurisms  have  not,  however,  been  ob- 
served dui'ing  life  in  cases  of  cerebral  hcemorrhage,  although 
those  which  are  depicted  on  the  lower  artery  in  PI.  XII.  1  are 
fi^om  a  case  (42)  in  which  aU  the  conditions  for  the  production 
of  cerebral  hemorrhage  were  present  in  extreme  degree. 

Refinnl  Ecemorrhages,  however,  are  present  in  a  considerable 
number  of  cases  of  cerebral  haemorrhage,  and  furnish  an  in- 
dication of  considerable  value.    Their  most  frequent  cause  is 
that  which  is  the  most  frequent  cause  of  cerebral  hemon-hage, 
Bright's  disease,  especially  the  granular  kidney.    They  may 
exist,  as  in  PI.  IX.  1,  without  any  other  retinal  change,  or 
may  form  part  of  the  special  retinitis  (PI.  X.  1  and  XII.  1) 
In  either  case  they  indicate  the  existence  of  the  conditions 
which  favour  vascular  degeneration  and  rupture    In  the 
retina  shown  in  PI.  X.  1,  for  instance,  capHlary  dilatations 
and  other  changes  were  found  (PI.  XVI.  7).    The  retinal 
haemorrhages  are  often  associated  with  cardiac  hypertrophy. 
They  thus  may  accompany  all  the  most  potent  causes  of 
cerebral  hcemorrhage.    It  must  not  be  concluded,  however, 
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that  the  presence  of  albuminuric  retinitis  proves  a  cerebral 
lesion  to  be  hcemorrhagic.  The  disease  of  the  kidneys  is  a 
cause  of  such  vascular  degeneration  as  leads  also  to  thrombosis 
and  softening,  and  this  is  often  associated  with  retinal  changes 
due  to  the  Iddney  disease.  _ 

In  other  conditions  retinal  boemorrhages  have  a  similar 
and  less  equivocal  significance.  They  occm-,  for  example,  in 
pernicious  antemia  (PI.  XI.  1)  and  in  leucocythcemia  (PI. 
XI.  2),  and  in  the  latter  disease  the  brain  stands  second  m 
frequency  as  the  seat  of  internal  heemorrhage.! 

But  although  retinal  htemorrhages  point  to  the  existence  of 
conditions  such  as  may  lead  to  cerebral  haemorrhage,  and  are 
thus  of  great  importance  as  indications  of  the  need  for  care 
in  avoiding  the  exciting  causes  of  hfemon-hage,  thek  signifi- 
cance as  indications  of  the  probability  of  the  occurrence  of 
apoplexy  may  be  overrated.  They  are  not  imcommon,  as 
Clifford  AUbutt  and  Hutchinson  have  insisted,  in  the  old  and 
gouty,  who  do  not  suffer  subsequently  from  cerebral  hfemor- 
rhage.  Perhaps  this  is,  in  part,  due  to  the  fact  that  the  con- 
ditions in  which'  they  arise  are  such  that  many  other  causes 

of  death  co-exist. 

Consecutive  Changes.— R^moxvk^gQ  into  the  substance  of 
the  brain  is  not  usually  attended  with  any  ophthalmoscopic 
changes.  So  rarely  have  any  alterations  in  the  fundus  been 
seen,  that  they  may  be  said  almost  never  to  occur  dming 
the  early  period.  Even  at  a  later  period  ophthalmoscopic 
changes  are  extremely  rare.  In  a  case  recorded  by  Hughlings- 
Jackson,  ten  weeks  after  an  attack  of  cerebral  hemorrhage, 
the  discs  presented  the  appearances  of  the  later  stage  of 
neuritis.  The  patient  died  a  week  subsequently,  and  the 
necropsy  revealed  a  large  extravasation  into  the  middle 
cerebral  lobe,  and  a  few  specks  of  hfemon-hage  into  the 
corpora  quadi-igemina.  Eobin'^  mentions  a  case  with  well- 
marked  neuritis,  such  as  is  met  with  in  tumours,  in  which 

'  Retinal  hfemorrhages  not  included.    See  the  writer's  article  on  "  Leu- 
cocythffimia,"  "Reynolds'  System  of  Medicine,"  vol.  v. 

2  "  Des  Troubles  Oculaires  dans  les  Maladies  do  1' Eneephalo,"  Paris.  1880, 

V.  284. 
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file  autopsy  revealed  a  clot  of  blood  the  size  of  a  walnut, 
compressing-  the  pons.  In  a  case  described  by  Gemuseus,^ 
double  neuro-retinitis  Avas  observed  during  life,  and,  aft-er 
death,  numerous  htemorrhages  were  found  in  the  brain. 
Clifford  Allbutt  has  suggested  that  the  meningitis  sometimes 
set  up  by  clot  may  in  rare  cases  lead  to  changes  in  the  papilla. 

There  are  several  possible  sources  of  error  in  ascribing 
optic  neui-itis  to  cerebral  htemorrhage,  which  must  be  ex- 
cluded before  the  connection  between  the  two  can  be  assumed 
in  a  given  case.    One  of  these  is  that  the  neuritis  may  be 
due  to  albimiinuria,  being  such  as  those  shown' in  PI.  IX. 
Neuritis  may  also  occur  in  other  blood  states,  which  may 
cause  cerebral  haemorrhage.     Another  possible  som-ce  of 
en-or  is  indicated  by  Case  16  appended,  viz.,  an  overlooked 
liEemoM-hagic  glioma.    In  this  case,  in  which  the  neuritis 
had  been  watched  dimng  life,  a  careful  observer  who  made 
the  post-mortem  reported  it  to  be  a  large  extravasation  and 
adjacent  softening— the  latter  being  really  a  very  soft  grey 
timioui^  into  which  the  haemoiThage  had  occuiTed. 

When,  however,  the  haemorrhage  is  into  the  meninges, 
ocular  changes  may  exist— slight  optic  neuritis.  The  hsemor- 
rhage  may  pass  into,  and  distend,  the  sheath  of  the  optic 
nerve,  as  has  been  foimd  in  meningeal  hamonliage  from 
fracture  of  the  skuU  (Case  49),  rupture  of  an  anetmsm  of 
the  middle  cerebral  (Mackenzie),  rupture  of  an  intra-cerebral 
extravasation  into  the  meninges  (Michel),  and  htemorrhagic 
pachymeningitis    (Manz).      Opacity  and   blurring  of  the 
outline  of  the  disc  with  slight  swelling  may  be  thus  produced. 
Retinal  extravasations  may  co-exist,  as  in  a  case  figured  by 
Poncet.2    Early   changes  in   the  papilla,   in   a   case  of 
undoubted  cerebral  heemoiThage,  would  thus  be  evidence  that 
the  blood  was  effused  into  the  meninges.    It  is  said  (by 
Knapp  and  Liebreich)  that  a  peculiar  pigmenttition  of  the 
outer  part  of  the  peripheral  disc,  within  the  sclerotic  ring, 
may  be  an  ultimate  consequence  of  such  hcemorrhage. 
In  rare  cases  optic  ner^-e  atrophy  has  been  seen  in  associa- 

'  "Klin.  Monatsbl:  f.  Augouheilk,"  1880,  p  380 
-'  "  Atlas  "  of  Pprrii,  iiiifi  Ponoet.. 
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tion  with  cerebral  ha3morrliage.  Thus  a  case  is  recorded  by 
Viilpian^  in  which  blindness  supervened  on  an  attack  of 
apoplexy.  Death  occurred  fifteen  years  later,  and  the 
remains  of  an  old  hasmorrhage  were  found  in  the  left  corpus 
striatum.  Both  optic  nerves  and  optic  tracts  presented  grey 
atrophy. 

Cerebual  Softening. 

In  softening  of  the  brain,  marked  ophthalmoscopic  changes 
are  rare  as  the  result  of  the  cerebral  mischief,  although  occa- 
sionally present,  as  several  reliable  cases  testify;  and  I 
beheve  that  slight  changes  are  more  common  than  in  cerebral 
h£Bmorrhage.  Most  of  the  cases  in  which  alterations  have 
been  found  have  been  cases  of  softening  from  embolism,  not 
from  thrombosis  secondary  to  vascular  disease.  Changes  m 
the  fundus  oculi,  moreover,  sometimes  result  from  the  same 
causes  as  those  which  lead  to  the  cerebral  mischief. 

1.  Embolic  Softening  :  («)  Associated  Ocular  Changes. — 
EmboHsm  of  the  trunk  or  a  branch  of  the  central  artery  of 
the  retina  may  occur  before  or  after  embolism  of  a  cerebral 
artery ;  very  rarely,  as  in  Case  47  (PL  XII.  2),  at  the  same 
time  (see  x?.  28) . 

{h)  Cousccufive.— When  the  artery  plugged  is  the  middle 
cerebral,  marked  disturbance  of  the  circulation  might  be 
expected  in  the  eye  which  derives  its  blood  supply  from  the 
same  trunlv.  Any  signs  of  such  distm'bance  have,  however, 
hitherto  escaped  attention,  and  probably  the  free  anastomoses 
of  the  circle  of  WHlis  carry  off  any  excess  of  pressui-e. 

If  the  condition  of  the  discs  is  carefully  observed  fi'om 
time  to  time,  I  believe  that  a  state  of  congestion  may  often 
be  observed  a  fcAv  weeks  after  the  onset  of  embolic  softening, 
especially  in  those  cases  in  which  the  cerebral  damage  is 
extensive  and  leads  to  mental  change.  PI.  I.  Figs.  1  and  2 
show  the  appearance  of  the  right  disc  of  a  young  man  mth 
mitral  disease  and  left  hemiplegia.  The  increased  redness 
of  the  disc,  with  slightly  softened  outline  to  indii-ect  image, 

1  Galey-owsH  :  "  Journal  cl'Oplitlialmologie,"  Jan.  1872. 
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developed  in  both  eyes  under  observation,  and  was  so  marked 
that  I  thought  neimtis  was  coming  on.  It  became  stationary, 
however;  soon  lessened  in  the  left  eye,  and  much  more  slowly 
in  the  right.    Coincidently  with  it  there  was  marked  and 
increasing  mental  failure,  persistence  of  the  complete  hemi- 
plegia, and  rapid  development  of  the  ankle-clonus.  Actual 
neimtis  has  been  observed  in  a  few  cases,  distinct,  moderate 
m  intensity,  coming  on  a  few  days  or  weeks  after  the  cerebral 
lesion,  rimning  a  subacute  com-se,  and  slowly  subsiding. 
One  of  the  best  marked  cases  of  the  kind  has  been  recorded 
by  Broadbent.i    A  man,  aged  nineteen,  with  mitral  disease, 
was  seized  with  left  hemiplegia  and  impairment  of  sensation, 
having  had,  five  days  previously,  a  transient  attack  of  loss  of 
sight.    The  right  Kmbs  were  in  constant  motion,  and  there 
was  a  tendency  to  roll  over  to  the  left.    Nine  days  after  the 
onset  the  margins  of  the  optic  discs  were  ill-defined ;  there 
was  swelling,  with  an  unduly  vascular  "  woolly  "  appearance, 
the  retinal  veins  were  large,  dark,  and  tortuous,  the  arteries 
^dsible,  but  small.    By  the  eighteenth  day  the  paralysis  had 
improved  considerably,  but  the  optic  papillitis  persisted,  sight 
being  normal.    Six  weeks  after  the  onset,  he  was  walking 
about  the  ward,  and  the  papillitis  was  subsiding.    A  fort- 
night later  the  outlines  of  the  discs  were  becoming  per- 
ceptible, the  papillte  being  still  red,  and  rather  prominent. 
He  subsequently  had  some  convidsive  attacks  and  symptoms 
of  ulcerative  endocarditis,  and  died  four  months  after  the 
onset  of  the  hemiplegia.    There  was  softening  below  the 
posterior  comu  of  the  right  lateral  ventricle,  extending  to 
the  tip  of  the  occipital  lobe,  and  involving  the  tail  of  the 
corpus  striatum  and  the  fibres  passing  from  the  thalamus 
to  the  occipital  lobe.    The  part  softened  was  in  the  region 
of  the  posterior  cerebral,  but  no  obstruction  of  this  vessel 
was  found;  the  calcarine  artery  could  not  be  traced.. 

Double  neuritis,  with  slight  changes  in  the  contiguous 
retina,  was  seen  by  Stephen  Mackenzie^  in  a  case  of  left 
hemiplegia,  no  doubt  the  result  of  emboHsra  of  the  right 

'  "Clin.  Trans.,"  vol.  ix.  1870,  p.  62. 
"Brain,"  Jan.  1879. 
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middle  cerebral  artery.  The  softening  f oimd  five  weeks  after 
the  onset  was  slight,  and  the  middle  cerehral  was  pervious, 
although  thickened,  the  probahility  being  that  the  plug  had 
broken  up  and  had  been  carried  on  into  some  of  the  terminal 
branches  of  the  artery.  Splenic  infarctions  were  also  found. 
Thi-ee  days  after  the  onset  the  discs  (previously  normal)  were 
swollen,  and  three  weeks  later  the  swelling  persisted,  but 
with  a  good  deal  of  opacity,  the  vessels  being  "buried  in 
exudation."  One  or  two  heemorrhages  existed  close  to  the 
discs.  The  appearance  of  the  discs.  Dr.  Mackenzie  has  in- 
formed me,  was  precisely  that  often  seen  in  cerebral  tumour. 

A  grey  infiltration,  incompletely  veiling  the  disc,  and 
extending  into  the  adjacent  retina,  is  figured  by  Bouchut 
from  a  case  of  hemiplegia  in  a  child  of  seven  years  with 
mitral  regurgitation. 

Most  of  the  above  cases  seem  to  be  distinct  instances  of  the 
association  of  neuritis  and  softening.  It  may  be  well,  however, 
again  to  remark  how  easily  the  error  may  be  made  of  mistak- 
ing a  soft  glioma  for  a  patch  of  softening,  as  in  Case  16.^ 

In  another  case  (recorded  by  Leber)  of  supposed  nemitis 
from  softening,  the  natiu-e  of  the  cerebral  lesion  (a  glioma) 
was  only  discovered  on  microscopic  examination. 

Atrophy  of  one  optic  nerve  may  succeed  softening,  emboHc 
or  other,  just  as  it  succeeds  haemorrhage,  when  the  lesion 
has  such  a  seat  as  to  damage  the  nutrition  of  some  j)art  of 
the  brain  to  which  the  optic  fibres  are  related.  Embolism 
of  the  middle  meningeal  artery,  which  supplies  the  dm-a 
mater  near  the  optic  nerve,  is  said  to  cause  atrophy  of  the 
latter. 

1  The  following  case  has  been  recorded  by  Drs.  Darby  and  Upham 
("  Boston  Med.  and  Surg.  Journal,"  vol.  72)  as  one  of  softening,  in  which, 
however,  there  was  no  evidence  of  embolism.  A  man  aged  twenty-six  had 
a  hemiplegic  attack,  followed  by  fits  and  double  "  neiu-o-retinitis "  with 
hsemorrhages.  A  necropsy  some  months  later  revealed  a  peculiar  softening 
of  the  corpus  striatum  and  optic  thalamus,  grey  and  white  gelatinous  soft 
tissue,  to  the  naked  eye  very  like  a  glioma,  but,  on  microscopic  examination, 
only  the  signs  of  degeneration  were  visible.  It  is  to  be  remarked,  however, 
that  many  parts  of  these  tumoui-s  may  contain,  and  even  appear  to 
consist  only  of,  products  of  degeneration.  A  careful  seai'ch  may  be  necessary 
for  the  very  delicate  cells  of  which  they  consist. 
11 
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Softening  from  Thrombosis.  —  (1)  Arterial. — Tliis  may 
be  due  to  sj'pliilitic  or  degenerative  disease  of  the  vessels  or 
to  blood  changes. 

Syphilitic  Disease. — In  softening  from  syphilitic  disease  of 
vessels,  associated  ophthalmoscopic  changes  are  common, 
consecutive  changes  are  very  rare.  The  associated  conditions 
are  the  various  changes  which  are  due  to  syphilis,  and  which 
are  fully  described  farther  on.  Their  recognition  is  often  of 
the  highest  importance  in  diagnosis.  They  are,  of  com'se,  of 
the  greatest  significance  in  cases  of  softening  in  persons  who 
have  not  reached  the  period  of  Kfe  at  which  vascular  degene- 
ration is  common.  In  the  latter  condition,  the  recognition 
of  constitutional  syphilis  leaves  us  still  in  some  doubt,  and 
care  must  be  taken  to  avoid  attaching  undue  weight  to  its 
signs.  But,  on  the  other  hand,  it  must  not  be  forgotten  that 
sj^ohihtic  vascular  disease  does  occur,  and  not  rarely,  in  the 
degenerative  period.  I  lately  examined  the  body  of  a  woman, 
aged  fifty-six,  who  died  from  the  effects  of  unmistakable 
syphilitic  disease  of  the  basilar  artery.  In  doubtful  cases,  the 
recognition  of  the  ocular  signs  of  sjqDhilis  should  always  lead 
to  a  trial  of  the  special  remedies. 

Although  associated  changes  are  common,  consecutive 
alterations  in  the  eye  are  very  rare  in  softening  fi-om 
syphilitic  disease  of  vessels.  I  am  not  aware  that  any 
instance  has  yet  been  recorded  in  which  congestion  or  inflam- 
mation of  the  optic  papilla  was  due  to  this  cause.  In  the 
few  recorded  cases  in  which  it  was  observed,  syphilitic 
growths  in  the  brain  were  associated  with  the  vascular 
disease,  and  the  ocular  change  was  due  to  the  former,  not 
to  the  latter.  I  have  met  with  one  case  in  which  a 
fortnight  after  the  sudden  onset  of  hemiplegia  in  a 
patient  who  had  had  constitutional  syphilis,  there  was 
slight  distinct  optic  neiuitis;  but  the  absence  of  growths 
could  not  be  excluded,  and  preceding  pain  in  the  head  for 
six  months  rendered  it  probable  tliat  there  was  more  than 
arterial  disease. 

Derjencrative  Disease:  ''Atheroma."— Gerehval  softening  from 
tliis  cause  is  rarely  associated  witli  any  similar  morbid  state 
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of  the  retinal  arteries,  whicli  are  below  the  size  in  wHch 
"  endarteritis  deformans  "  is  common.  Occasionally,  thicken- 
ing of  the  wall  or  undue  tortuosity  of  the  retinal  aiieries  has 
been  observed.  Atheroma  of  cerebral  vessels  is,  however, 
very  common  in  cases  of  chronic  kidney  disease,  and  albu-  ' 
minuric  retinitis  is  often  found  in  such  cases  associated  with 
cerebral  softening.  Hsemorrhages  from  this  cause  are 
evidence,  therefore,  of  xorobable  vascular  disease  of  the  brain 
rather  than  of  cerebral  hsemorrhage.  In  the  case  figured  in 
PL  IX.  1,  for  instance,  although  there  was  a  retinal  hsemor- 
rhage  due  to  the  eiiect  of  chronic  renal  disease,  the  cerebral 
symptoms  x^ointed  unmistakably  to  softening  rather  than  to 
haemorrhage. 

Consecutive  changes  are  very  rare  in  senile  arterial  throm- 
bosis. Optic  neuritis  has  not  yet  been  observed  unequivocally 
due  to  this  cause.  In  one  case  on  record  it  is  most  probable 
that  the  papillitis  was  nephritic— a  source  of  fallacy  to  be 
carefully  borne  in  mind.^  Atrophy  of  the  discs  has,  in  rare 
cases,  been  observed  to  supervene. 

In  some  cases,  however,  the  obstruction  by  thrombosis  of 
the  internal  carotid  may  give  rise  to  alterations  in  the  eye, 
which  have  been  hitlierto  observed  only  after  death,  but 
which  must  be  attended  by  marked  ophthalmoscopic  changes. 
Such  a  case  was  described  long  ago  by  Yirchow.^  A  man 
aged  forty-six  who  had  an  attack  of  apoplexy,  leaving 
right  hemiplegia,  died  from  a  melanotic  cancer  of  the  liver. 
The  internal  carotid  was  obstructed  by  a  thrombus,  probably 

^  A  case  is  recorded  by  "Wurst,  for  instance  (Vircliow's  "  Jahrestericht," 
1877,  ii.  463,"  from  the  "Przeglad  lekarsH"),  m  which  optic  neuritis, 
"  stauungs  papilla,"  was  associated  with  cerebral  softening — a  spot  the  size 
of  a  walnut  in  the  posterior  portion  of  the  left  hemisphere,  and  a  second, 
the  size  of  a  bean,  in  the  pons  Varolii.  Sudden  complete  amaurosis  had 
come  on  a  few  days  before.  There  was,  however,  interstitial  nephiitis  and 
hypertrophy  of  the  heart,  and  it  is  most  probable  that  the  optic  nem-itis 
was  due  to  the  renal  disease.  In  the  remarkable  case  figured  in  PI.  VI.  2 
(Case  4),  optic  neuritis  co-existed  with  softening  from  extensive  arterial 
disease,  the  results  of  old  traxmiatic  meningitis,  but  inflammatory  (?)  gi-owths 
existed  beneath  two  old  fractures  of  the  slnxU.  The  man  had  had  sj^jhilis, 
but  the  lesions  presented  no  syphilitic  character. 

2  "Arch,  fiii-  Path.  Anat.,"  Bd.  x.  1856,  p.  189. 
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spontaneous,  since  no  embolus  was  found,  and  there  was  fatty 
and  calcareous  degeneration  of  the  wall  of  the  vessel.  There 
was  a  large  area  of  softening  in  the  left  hemisphere.  The 
ophthalmic  artery  was  patent,  evidently  by  a  collateral  circu- 
.  lation  having  been  set  up.  The  vitreous  was  transparent,  the 
retina  thickened,  and  around  the  papilla  were  four  opaque  white 
spots,  which  were,  however,  found  to  be  due  to  the  persistence 
of  the  medullary  sheath  of  the  nerve  fibres.    The  ganglion 
cells  were  granular.    The  elements  of  the  nuclear  layers 
showed  a  tendency  to  arrange  themselves  in  lobular  cylinders. 
Another  case  of  the  same  character  which  came  under  my 
observation  has  been  before  alluded  to  (p.  29),  and  in  it  the 
ophthalmoscopic  changes  would  probably  have  been  much 
more  striking.    Although  the  origin  of  the  ophthahnic  artery 
was  closed  by  clot,  the  central  artery  of  the  retina  retained 
a  channel,  narrowed  by  clot  formed  upon  its  walls.  Some 
retinal  branches  were  pervious,  others  closed.     The  retina 
presented  atrophy  of  all  its  structures,  and  was  reduced  to 
about  two-thirds  of  its  normal  thickness. 

It  is  important  then  to  watch  the  fundus  continuously  in 
cases  of  thi-ombosis  in  the  region  of  the  internal  carotid.  It 
is  probable  that  the  obstruction  of  the  carotid  would  always 
be  accompanied  by  a  sudden  diminution  in  the  size  of  the 
retinal  artery,  the  degree  of  this,  and  the  occurrence  of 
parenchymatous  changes  in  the  retina,  depending  on  the 
character  of  the  anastomoses  of  the  orbital  artery.  These  are 
usually  abimdant,  chiefly  with  the  facial,  but  also  to  a  less 
extent  with  the  middle  meningeal. 

Softening  from  Arterial  Thrombosis  dm  to  Blood  State.— 
In  this  condition,  which  is  rare,  except  in  the  puerperal 
state,  ophthalmoscopic  signs  have  been  found  only  in  cases  of 
septicaemia  [q.  v.). 

(2)  Softening  from  Venous  T/^ro^^fios/s.— Ophthalmoscopic 
changes  are  unknown.    In  thrombosis  of  the  cavernous  sinus 
it  is  said  that  there  may  be  double  optic  neuritis  ancl 
exophthalmus.    Slow  obUteration  of  this  sinus,  however,  may 
cause  no  ophthalmoscopic  changes. 

(3)  Inflammatory  Softening .—A.],s.-ri  from  abscess,  ophthal- 
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moscopic  clianges  have  been  found  only  in  traumatic  cases,  in 
wliich  slight  neui'itis  has  "been  observed  (see  "Injuries  to 
Brain"). 

Abscess  or  Braiisi, 

The  only  changes  known  are  consecutive.  Frequently 
there  are  none.  In  a  minority  of  cases,  optic  neuritis  is 
found,  differing  in  no  respect  from  that  which  is  due  to  cerebral 
timiour.  The  papillte  are  swollen,  red,  and  opaque,  the  vessels 
concealed,  and  haemorrhages  may  be  present.  Dropsy  of  the 
sheath  has  not  often  been  looked  for,  but  was  found  in  one 
case  (Peipers),  the  abscess  being  in  the  right  temporal  lobe. 

There  is  no  conspicuous  difference  between  the  cases  of 
abscess  with,  and  those  without,  optic  neuritis.  In  perhaps  a 
larger  proportion  of  the  cases  with  neuritis  the  bone  disease 
causing  the  abscess  was  the  result  of  injuiy.  In  two  ra- 
stances  recorded  by  Hughlings-Jackson  this  was  the  case.  The 
position  of  the  abscess  has  been  in  the  temporal  and  posterior 
parts  of  the  parietal  lobes  beneath  the  siu'face.  In  a  case 
recorded  by  Benedikt  it  was  outside  the  optic  thalamus. 
Abscess  in  the  left  hemisphere  of  the  cerebellum,  in  a  case 
recorded  by  Pfluger,i  caused  double  optic  neuritis,  well 
marked,  with  capiUary  haemorrhages  on  the  papiUa,  and 
large  extravasations  beyond  its  edge. 

TUMOUKS  OF  THE  BrAIN. 
A.— GROWTHS. 

Associated  Conditions. — Growths  may  occm'  in  the  eye, 
of  the  same  nature  as  the  growth  in  the  brain.  Such  cases 
are  not  common,  but  are  occasionally  met  with.  The 
disc  shown  in  PI.  III.  4  is  the  left  disc  of  a  boy,  whose  right 
eye  was  the  seat  of  a  tubercular  growth,  m  whose  brain  there 
was  another  similar  growth,  of  which  vomiting  and  optic 
neuritis  were  the  only  signs.  In  such  a  case  the  ocular 
groAvth  becomes  an  important  sjanptom.  Choroidal  miliary 
tubercles  might  be  expected  to  be  found  occasionally  in  cases 
1  "Arch.  f.  Ophth."  toI.  xxiv.  1878,  pfc.  2,  p.  171. 
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iu  wMcli  a  tiiberciilar  mass  exists  in  the  brain,  but  they  occur 
rather  in  acute  general  tuberculosis,  in  which  meningitis  is 
more  frequent. 

Consecutive  Changes. — Optic  neuritis  is  the  ocular  lesion  in 
intra-cranial  growths,  which  are,  on  the  other  hand,  its  most 
frequent  causes.  It  is  present,  in  various  degrees,  in  a  large 
proportion  of  the  cases  of  intra-cranial  tumour.  In  what 
proportion  cannot  be  determined  by  statistics  from  published 
cases,  on  account  of  the  selection  for  publication  on  special 
grounds.  From  my  own  experience  I  should  say  that  neuritis 
occurs  in  about  fom^-fifths  of  the  cases.  This  is  a  mu.ch 
smaller  proportion  than  has  been  deduced  from  published  cases. 
Annuske  and  Eeich,  for  instance,  collected  eighty-eight  cases 
Avith  ophthalmoscopic  examination  and  autopsy,  and  found 
that  there  was  no  ophthalmoscopic  change  in  only  five  per 
cent.  But  these  cases  have  all  been  recorded  during  the  period 
when  ophthalmoscopic  observation  possessed  the  interest  of 
novelty,  and  a  far  larger  proportion  of  cases  with  neuritis 
has  probably  been  published  than  of  cases  without  nemitis. 

It  does  not  seem  possible  at  present  to  say  on  what  the 
occurrence  of  optic  neuritis  depends ;  why  it  is  present  in  the 
majority,  absent  in  the  minority.  Position  of  growth  has 
apparently  no  influence  on  its  occurrence.  It  has  been  met 
with  in  tiunours  of  every  part  of  the  cerebral  hemispheres,  of 
the  pons  Varolii,  the  crura  cerebri,  the  cerebellum.  Tumours 
of  the  medulla  below  the  pons  usually  cause  death  too 
quickly  for  optic  neuritis  to  be  developed;  but  my  colleague, 
Dr.  T.  Barlow,  has  met  with  a  case  of  neiuitis  from  a  small 
tumour  in  the  middle  of  the  medulla  oblongata.  Clifford 
Allbutt  thinks  that  tumours  of  the  anterior  lobes  are  more 
uniformly  attended  with  neuritis  than  those  of  other  parts, 
biit  I  have  seen  a  large  growth  in  the  anterior  hemisphere 
with  normal  discs  throughout. 

Nor  does  the  nature  of  the  tumour  apparently  influence 
the  development  of  nem-itis.  It  occurs  with  every  variety— 
glioma,  sarcoma,  tubercle,  syphiloma.  The  most  frequpnt 
forms  of  tumour  are  those  which  are*  most  frequently  asso- 
ciated with  optic  neuritis  ;  and  they  are  also  those  in  which 


13G 


MEDICAL  orirniALMOSCOPY. 


neuritis  is  most  frequently  absent — sypliiloniata,  tubercles, 
and  gliomata. 

The  size  of  the  tumour  also  seems  to  have  little  influence 
in  producing  neiu-itis.  I  have  twice  seen  syphilomata  the 
size  of  half  an  egg  without  optic  neuritis.  One  of  the  largest 
intra-cranial  tumours  I  have  met  with  was  a  sarcomatous 
growth,  the  size  of  the  closed  fist,  growing  from  the  dura 
mater,  and  compressing,  not  invading,  the  brain  over  the 
posterior  portion  of  the  parietal  lobe,  a  tumour  which  must 
have  increased  the  intra-cranial  pressure  as  much  as  it  is  ever 
increased  directly  by  a  growth,  and  in  this  case  the  discs, 
repeatedly  examined  from  soon  after  the  onset  of  the 
symptoms  until  death,  about  six  months  later,  were  perfectly 
normal.  On  the  other  hand,  Benedikt  has  recorded  a  case 
of  well-marked  neuritis  with  much  swelling  and  hsemor- 
rhages,  due  to  a  tubercle  of  the  pons  Varolii  no  larger  than 
a  cherry.   There  were  no  signs  of  meningitis. 

The  chief  facts  at  present  known  regarding  the  mechanism 
by  which  optic  neuritis  is  produced  have  been  already  dis- 
cussed (p.  65).  Some  points  having  special  reference  to 
tumour  may  be  again  adverted  to.  It  is  clear  from  the  facts 
stated  above — and  a  long  list  of  similar  cases  might  be  given 
— that  encephalic  tumoirrs  do  not  cause  neuritis  by  the  direct 
effect  of  their  mass  on  the  intra-cranial  pressui'e.  Perhaps  no 
form  of  cerebral  tmnour  is  attended  with  optic  neuritis  in  a 
larger  proportion  of  cases  than  glioma,  which  commonly  does 
not  press  upon,  but  invades,  the  brain  substance,  and  often 
occupies  the  invaded  tissue  almost  bulk  for  bulk. 

It  has  been  thought  that  the  rapidity  of  growth  of  a 
tumom"  influences  the  occurrence  of  optic  neuritis,  but  a 
limited  experience  of  these  cases,  or  a  very  short  search 
among  recorded  cases,  disposes  of  the  hypothesis,  at  any  rate 
in  an  absolute  form.  Rapidity  of  growth  may  be  one  factor 
in  the  production  of  nem'itis,  and  an  important  factor 
in  determining  the  rapidity  or  sloviTiess  of  the  com'se  of 
the  neuiitis,  but  it  certainly  does  not  alone  determine  its 
occurrence. 

There  is,  however,  one  mode  in  wliich  neuritis  is  produced 
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wliich  may  sometimes  be  distinctly  traced,  post-moi-tem — by 
the  mechanism  of  meningitis.    The  disc  shown  in  PI.  III.  3, 
for  instance,  was  in  a  case  (3)  of  tumour  originating  in  the 
pineal  body  and  invading  the  anterior  corpora  quadrigemina. 
The  changes  in  the  disc  were  very  gradual  in  development, 
and  moderate  in  degree.    There  was  no  general  meningitis, 
but  the  orbital  lobules  were  gently  adherent,  and  fine  shreds 
of  lymph  were  visible  on  the  dm-a  mater  after  their  separation. 
The  optic  nerves  in  front  of  the  commissure  were  swollen  and 
reddened.    Microscopical  evidence  of  nemitis  of  the  nerve 
trimk  was  very  distinct.     In  another  case  (16)  of  tmnour 
(gHoma)  of  the  anterior  lobe,  in  which  the  neuritis  was  of  the 
form  most  chai-acteristic  of  tumom-,  greyish-red,  with  much 
swelling,  the  microscopic  changes  in  the  nerve  trunli,  most 
intense  behind  the  foramen,  indicated   a  communicated 
descending  neiuitis,  and  old  adhesions  over  the  tumour 
showed  that  there  had  been  local  meningitis.    It  must  be 
remembered  that  in  such  cases,  whatever  mechanism  leads 
to  the  occmTence  of  neuritis  without  meningitis,  may  influ- 
ence the  degree  and  com-se  of  that  which  is  set  up  by 
meningitis. 

In  most  cases  optic  neuritis  is  a  transient  event  in  the 
history  of  a  cerebral  tumour,  not  a  constantly-associated  con- 
dition. A  tumour  may  exist  and  cause-  symptoms  for  a 
considerable  time  without  leading  to  any  change  in  the  eyes, 
and  then  optic  nemitis  may  be  rapidly  developed,  run  its 
course,  and  pass  away,  in  many  cases  leaving  atrophy  of  the 
discs,  while  the  symptoms  of  the  tumom^  continue  or  increase 
for  months  or  years.  It  is  not  only  that  a  tumour  takes  a 
certain  time  to  cause  optic  neuritis,  but  it  often  exists  for  a 
considerable  time  before  the  mechanism  for  the  production 
of  neuritis,  whatever  that  may  be,  is  set  in  operation.  A 
tumom-  may  exist  and  cause  symptoms  for  years  before  optic 
neuritis  is  produced.  A  striking  instance  of  this  is  afforded 
by  Case  15;  the  microscopical  appearance  of  part  of  the 
papiUa  is  shown  in  PI.  XIV.  7.  The  case  was  under  the  care 
of  Dr.  Ilughlings-Jackson,  who  had  examined  the  eyes 
repeatedly  diuing  nine  months,  and  always  found  them 
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normal.  Tlieii  neuritis  came  on,  but  subsided,  and  in  sLx 
weeks  the  discs  were  again  normal,  and  continued  so  till 
death.  Dr.  Jackson  has  recorded^  a  still  more  significant 
case  in  wMoh.  a  man  Lad  had  symptoms  of  cerebral  tumour 
for  nine  years :  during  the  last  three  years  his  discs  had  been 
repeatedly  examined  and  found  normal.  Six  weeks  before 
death  neuritis  was  discovered. 

In  many  cases  in  which  nemitis  occurs  long  after  the 
symptoms  of  tumour  have  existed,  its  occurrence  precedes 
death  by  no  long  interval. 

The  appearance  of  the  discs  in  intra-cranial  tumour  is  that 
of  nemitis  in  its  most  typical  form,  as  described  in  a  pre- 
ceding page  (p.  44).  The  neuritis  may  stop  at  one  or 
another  of  its  stages,  constituting  what  may  be  termed 
varieties  of  neiuitis.  As  abeady  stated,  imtil  oiu-  knowledge 
of  the  relation  of  the  appearances  to  their  causes  is  much 
more  extensive,  and  founded  on  more  minute  and  full 
observation  of  the  conditions  of  origin,  macroscopic  and 
microscopic,  a  division  of  nemitis  into  varieties  according  to 
its  degree  is  much  more  useful  than  a  separation  of  forms 
according  to  hypothetical  modes  of  origin.  Those  varieties 
or  stages  have  been  abeady  enumerated  (p.  79).  Each  of 
the  earlier  stages  may  or  may  not  be  accompanied  by  obvious 
over- distension  of  veins,  and  each  may  be  accompanied  by 
extravasations. 

The  neuritis  of  tumour  is  in  most  cases  double,  sometimes 
equally  advanced  in  the  two  eyes,  often  more  intense  and 
subsiding  earlier  in  one  than  in  the  other.  Rarely  the 
affection  of  the  disc  is  unilateral  (as  in  Case  17),  and  this, 
although  the  tumour  may  be  in  the  brain,  where  growths 
commonly  cause  double  nemitis.  In  two  cases  of  this 
character  recorded  by  Hughlings-Jackson,^  and  in  one 
described  by  rielcl,^  the  nemitis  was  on  the  side  opposite  to 
the  tumour. 

Symjitoms. — The  symptoms  of  the  nemitis  which  accom- 

1  "Med.  Times  and  Gazette,"  Sept.  4,  1875. 

2  "  Ophth.  Hosp.  Rep.,"  1871,  aud  "  Brit.  Med.  Journal,"  July  20,  1872. 
»  "Brain,"  July,  1881,  p.  247. 
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panies  cerebral  tiimovu'  have  been  abeady  fully  described 
(p.  oG).  It  must  be  remembered  tbat  all  symptoms  may  be 
absent,  tbe  aciiity  of  vision,  tbe  fields  of  vision,  and  colonx- 
\T.sion  may  all  be  imalfected,  as  in  many  of  the  cases  figured 
in  the  plates  and  referred  to  in  the  description  of  the  symp- 
toms of  neuritis.  It  must  also  be  remembered  that  affections 
of  sight  of  various  kinds  may  co-exist  with  neuritis,  and  be 
due,  not  to  the  intra-ocular,  but  to  the  intra-cranial  disease. 

Eegarding  the  course  of  the  neuritis  in  cerebral  tumour,  it 
is  important  to  note  that  the  neuritis  often  coincides  at  its 
onset  with  an  obvious  increase  in  the  other  symptoms  of  the 
cerebral  tumour.  This  has  been  pointed  out,  long  ago,  by 
Dr.  Hughlings- Jackson.  Instances  of  it  are  frequent,  but  at 
the  same  time  exceptions  are  not  rare.  It  is  probably  true, 
however,  that  ihe  occurrence  of  optic  neuritis  indicates  progress 
in  the  morbid  groiofh  and  its  consequences. 

"With  regard  to  the  course  of  the  nexuitis,  it  is  necessary  to 
distinguish  two  classes  of  cases.  One  of  these  is  where  the 
progress  of  the  tumour,  either  spontaneously,  or  \mder  the 
influence  of  treatment,  becomes  lessened  or  arrested  after  the 
onset  of  the  neuritis ;  the  other,  where  the  progress  of  the 
tiunour  to  which  the  neiuitis  is  due  is  uninterrupted. 

In  the  first  event,  the  neuritis  commonly  subsides.  It  may 
pass  away  completely,  even  although  it  has  reached  the  stage 
of  considerable  swelling  and  obscitration  of  disc  and  vessels, 
with  distended  veins  and  narrowed  arteries,  and  sight  may 
throughout  be  unimpaired.  This  occurred,  for  instance,  in 
the  cases  shown  in  PI.  lY.  1,  2,  3,  4,  Y.  3.  Or,  less  com- 
monly, a  slight  or  moderate  damage  to  sight,  from  the 
inflammatory  swelling  and  damage  to  nerve  fibres,  may  pass 
away.  Yery  frequently,  however,  although  the  neuritis  sub- 
sides, amblyopia  occurs  or  increases  when  the  nerve  fibres 
suffer  from  compression  from  the  contracting  tissue.  The 
last  is  the  more  likely  to  occur  the  longer  the  neuritis  has 
lasted,  because  there  is  then  more  tissue  formed,  incapable 
of  removal. 

Instances  of  each  course  are  often  seen  in  syphilitic 
tumours,  and  not  rarely  where  there  is  strong  reason  to 


140 


MEDICAL  OPHTHALMOSCOPY. 


believe  that  a  scrofulous  tumoui'  exists — a  cerebral  or  cere- 
bellar tubercle.  In  cases  in  which  the  neuritis  is  slight  and 
commencing,  a  subsidence  of  the  nemitis  may  be  the  first 
sign  of  the  improvement.  It  was  so  in  Case  11  (PI.  Y.  4),  in 
which  the  neuritis  passed  away  before  there  was  any  improve- 
ment in  the  symptoms,  and  then  slowly  the  paralysis  lessened, 
and  improved  up  to  a  certain  point,  at  which  it  became 
stationary,  no  doubt  from  the  tumour  (probably  tubercular) 
ceasing  to  grow,  and  becoming,  from  partial  degeneration, 
smaller,  and  thus  permitting  damaged  tissue  near  it  to 
recover,  while  the  destruction,  which  had  before  taken  place, 
persisted.  In  syphilitic  tumours,  arrest  can  be  obtained 
much  more  rapidly  than  in  tubercular  growths,  and  a  con- 
siderable neuritis  may  pass  away  without  damage  to  vision 
(PI.  IV.  1  &  2,  3  &  4,  YL  4  &  5).  In  these  cases,  however, 
if  a  considerable  neuritis  exists  before  the  treatment  affects 
the  tumour,  tissue-changes  too  often  progress  in  the  disc  to 
an  extent  which  leads  to  loss  of  sight,  even  though  ultimately 
the  cerebral  lesion  ceases  to  increase  and  becomes  quiescent 
(PI.  lY.  5,  6).  Occasionally,  although  rarely,  an  analogous 
arrest  of  growth  occurs  in  other  tumom-s,  attended  with 
degeneration  and  calcification.  The  neuritis  may,  in  these 
cases,  subside  with  the  change  in  the  growth. 

In  the  cases  in  which  the  tumour  causing  the  optic  change 
continues  its  growth,  as  most  tumours  of  other  descriptions 
than  the  tubercular  and  syphilitic  growths,  the  course  of  the 
neuritis  differs  according  to  the  intensity  of  the  inflammation. 
When  this  is  considerable,  the  neuritis  remains  for  a  time 
at  its  height;  commonly  the  signs  of  strangulation  ai-e 
develoj)ed,  and  then  the  neuritis  subsides  slowly  into  atrophy. 
The  inflammation,  as  it  were,  terminates  itself,  and  its  con- 
sequences remain.  "When  the  neuritis  does  not  reach  so 
intense  a  grade  it  has  a  much  longer  duration.  The  lilac- 
grey  neuritis,  with  little  sign  of  strangulation,  may  persist 
for  months  without  much  change,  and  then  slowly  subside  to 
atrophy ;  sight  perhaps  being  little  damaged  until  the  sub- 
sidence, when  the  tissue  formed  during  the  long  dtu'ation  of 
the  inflammation  compresses  the  nerve-fibres.     In  a  still 
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slighter  degree,  that  of  "slight  neimtis,"  for  instance  (p.  78), 
the  change  may  persist  without  alteration  for  a  very  long 
time.  In  the  case  represented  in  PI.  V.  Figs.  1  and  2,  the 
appearance  of  the  discs  was  unchanged  for  a  year  and  a 
half,  and  when  the  patient  was  again  seen  a  year  later,  the 
neimtis  was  nearly  in  the  same  degree,  although  the  least 
inflamed  portion  of  the  disc  had  become  grey  and  sight  was 
gone. 

There  is  at  present  little  direct  information  regarding  the 
conditions  which  determine  the  course   and   duration  of 
neimtis  in  the  cases  in  which  the  cerebral  tumour  continues 
its  progress.    But  it  has  been  seen  that  the  onset  of  nemitis 
may  accompany,  or  succeed,  an  increase  in  the  symptoms 
due  to  the  tumour,  such  as  indicates  an  increase  in  the  size 
or  irritative  action  of  the  growth  itself.    And  we  have  seen 
also  that  the  early  subsidence  of  neuritis  may  attend  a 
diminution  in  the  other  effects  of  the  tumour  such  as  may 
be  taken  as  indicative  of  an  arrest  of  growth,  or  even  a 
diminution  in  size.    These  facts  taken  together  indicate  that 
the  course  of  the  nemitis  is,  to  some  extent  at  least,  depend- 
ent on,  and  influenced  by,  the  course  of  the  tumom-.  This 
conclusion  is  corroborated  by  the  fact  that  in  some  cases  of 
tumour  of  very  chronic  nature,  the  coui'se  of  the  neuritis  is 
equally  chronic.    The  case  mentioned  above  (PI.  V.  1  &  2) 
is  a  striking  illustration  of  this,  since  the  progress  of  the 
veiy  marked  symptoms  was  but  sHght  dimng  the  year  and  a 
half,  in  which  the  neuritis  was  absolutely  stationary.  In 
rare  cases,  as  in  that  recorded  by  Field  and  above  referred 
to  m  which,  without  retrogression  of  the  timaour,  nem^itis 
subsides  without  affecting  vision,  the  affection  of  the  optic 
nerve  is  probably  largely  due  to  excessive  secondary  effects 
of  the  growth.    In  this  case  there  was  adjacent  softening 
out  of  all  proportion  to  the  size  of  the  gro^vth  itself 

8^.ffniMnce.~The  value  of  optic  neuiitis  as  an  indication 
of  the  existence  of  an  intra-cranial  tumour  is  very  great 
Tumoi^  IS  the  cause  of  the  majority  of  cases  of  neuritis  due 
to  mtra-cramal  disease.     On  the  other  hand,  neimtis  is 
present,  at  some  period,  in  at  least  four-fifths  of  the  cases 
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of  tumotir,  and  it  may  be  tlie  only  unequivocal  sign  of 
tlie  organic  intra-cranial  disease. 

It  is  important  to  remember  tbat  tbe  neuritis  is  a  transient 
condition,  however  long  its  duration,  and  that  its  effects 
continue  a  much  longer  time  than  the  inflammation.  The 
atrophy  left  by  neuritis  may  constitute  unequivocal  evidence 
of  the  antecedent  inflammation,  and  where  actual  atrophy 
is  not  left,  the  state  of  the  disc  and  the  narrowing  of  the 
vessels  may  show  clearly  that  there  has  been  previous  neu- 
ritis. Unfortunately  it  is  not  always  possible,  in  old-standing 
cases,  to  say  from  the  aspect  of  the  discs  how  the  atrophy 
originated.  If  the  neuritis  was  moderate,  and  the  choroid 
adjacent  undisturbed,  a  clean  cut  disc  may  be  left,  and  the 
narrowing  of  the  vessels  may  not  be  greater  than  is  some- 
times seen  in  cases  of  atrophy  of  the  disc  of  other  forms. 
The  concealment  of  the  lamina  cribrosa  is,  however,  usually 
complete.  Yaluable  information  may  also  be  gained  by  the 
circumstances  under  which  the  loss  of  sight  came  on;  the 
existence  at  the  time  of  cerebral  symptoms  makes  it  probable 
that  the  atrophy  was  due  to  nem-itis. 

It  is  not  only  dming  life  that  nem-itis  may  assist  the  dia- 
gnosis of  tumour.  As  an  instance,  I  may  mention  the  case  of 
a  man  who  died  soon  after  his  admission,  with,  hemiplegia, 
into  University  College  Hospital.  The  autopsy  revealed  a 
soft  area,  boimded  and  crossed  by  trabeculce  of  firmer  tissue, 
which  was  at  first  thought  to  be  an  area  of  old  softening  with 
some  connective-tissue  formation  in  and  about  it.  It  was 
suggested,  however,  that  it  might  be  a  tumom'.  Before  it 
was  examined  with  the  microscope,  the  backs  of  the  eyes  were 
removed,  and  found  to  present  distinct  evidence  of  neuritis — 
swollen  papillae  with  haemorrhages.  A  diagnosis  of  probable 
tumoiir  was  therefore  made,  and  was  fully  confirmed  by  the 
microscope. 

From  the  facts  given  above  it  is  evident  that  optic  nemitis 
may,  in  some  cases,  afford  not  only  diagnostic,  but  prognostic 
indications.  A  subsidence  of  nemitis  which  has  not  reached 
any  considerable  degree  of  intensity,  may  be  taken  as  indicat- 
ing, in  most  cases,  a  retrogression  of  the  growth,  and  a  nem-itis 
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of  very  clironic  coiu'se  affords  evidence  that  the  progress  of 
the  tumoiu-  is  equally  chronic.  It  might  be  supposed,  there- 
fore, that  the  absence  of  neuritis  would  indicate  still  greater 
chronicity.  This,  however,  cannot  be  inferred,  since  tumours 
of  very  rapid  coiu-se  may  be  imattended  with  neuritis,  and 
it  is  only  when  nemritis  is  actually  present  that  a  prognostic 
inference  can  be  drawn. 

It  has  been  remarked  that  optic  neuritis  in  tmnoui'  of  slow 
growth  often  occurs  not  long  before  death.  In  such  cases, 
also,  it  affords  some  prognostic  indication.  In  more  acute 
cases,  or  in  those  in  which  it  developes  early,  it  has  not  the 
same  significance.  It  would  appear  as  if  the  mechanism  for 
the^  production  of  neuritis  were,  in  the  latter  cases,  readily 
excited,  while  in  the  former  it  is  the  result  of  changes  of  such 
a  degree  as  to  be  incompatible  with  the  long  continuance  of 
life. 


Simple  atrophy  of  the  optic  nerves  occurs  in  cerebral  tumour 
more  frequently  than  in -any  other  form  of  cerebral  disease, 
smce  it  is  due  not  only  to  the  effect  of  the  growth  in  destroy- 
ing by  invasion  the  fibres  or  centres  of  the  optic  nerves,  but 
also  to  the  secondary  consequences  of  the  tumour— its  indirect 
pressure,  the  pressiu-e  of  ventricular  effusion  on  the  chiasma, 
and  the  effects  of  the  meningitis  which  occasionaUy  accom- 
panies growths.  Such  atrophy  has  the  characters  of  secondary 
atrophy  of  the  optic  nerves,  the  featui-es  and  origin  of  which 
have  been  already  described.    But  simple  atrophy  is  far  less 
common  m  cerebral  growths  than  the  atrophy  which  is  con- 
secutive to  neuritis.    Great  caution  is  also  necessary  in  infer- 
ring, from  the  appearance  of  discs  long  after  the  onset  of  the 
atrophy,  that  this  was  simple  and  not  consecutive,  since  as 
abeady  many  times  stated,  the  characters  of  the  latter  may 
ultimately  resemble  very  closely  those  of  the  former.    It  is 
to  be  noted  that  in  some  cases,  as  in  Case  6  (Pi  II  4) 
the  mischief  which  results  in  indirect  pressm^e  on  the  optic 
nerves  or  commissure,  or  tracts,  occurs  later  in  the  history  of 
the  tumotu'  than  optic  neuritis,  and  it  is  not  uncommon  for 
sight,  damaged  much  or  little  by  the  neuiitic  process,  to  fail 
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rapidly  at  a  subsequent  period  from  secondary  pressui-e 
effects,  as  in  Case  6, 

B.—SYDATID  CYSTS. 

Associated  Changes. — A  cysticercus  lias  been  occasionally 
observed  in  tbe  vitreous  humour,  but  the  coincidence  of  a 
parasite  in  the  eye  with  symptoms  of  cerebral  tumour  due 
to  another  in  the  brain,  has  not,  I  believe,  hitherto  been 
recorded. 

Consecutive  Changes. — Optic  neuritis  is  frequent  in  cases  of 
hydatid  disease  of  the  brain,  and  has  all  the  characters  of  the 
neuritis  which  occurs  in  growths — swollen  papilla,  obscured 
and  tortuous  vessels,  hsemorrhages.  It  has  been  observed 
with  hydatid  cyst  of  both  cerebrum  and  cerebellum.  It  may 
go  on  to  consecutive  atrophy,  life  being  prolonged  for  years. 
The  few  cases  on  record  of  neuritis  associated  with  cysts  in 
the  brain,  the  nature  of  which  was  not  ascertained,  were, 
probably  examples  of  hydatid  disease. 

Labio-Gtlossal  Paralysis. 

In  chronic  bulbar  paralysis,  due  to  degeneration,  ophthal- 
moscopic changes  are  extremely  rare.  Unilateral  atrophy 
was  once  seen  by  Gralezowski,  and  Eobin  quotes  a  case  from 
Dianaux  of  rapid  atrophy  of  both  nerves  in  the  com-se  of  the 
aJSection  in  a  man  aged  sixty-seven.  It  was  accompanied  b}^ 
transient  paralysis  of  one  sixth  nerve.  Sight  was  lost  com- 
pletely in  two  months,  but  considerable  subsequent  restoration 
of  vision  (up  to  -jL)  occurred. 

Inxka-Ciianial  Aneurism. 

Miliary  aneurisms  have  been  spoken  of  in  connection  wilh 
cerebral  hsomorrhage.  Intra-cranial  aneurisms  of  larger  size 
are  not,  as  a  rule,  accompanied  by  smj associated  ocidar  changes: 
those  of  the  central  artery  of  the  retina  being  too  rai'e  to  be 
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of  significance.    Nor  do  tliey  often  cause  consecutive  changes, 
unless  their  position  is  such  as  to  press  upon  the  optic  nerve 
(causing  unilateral  amaiu-osis  and  secondary  atrophy),  on 
the  chiasma  (bilateral  atrophy),  or,  very  rarely,  on  the  optic 
tract  (causing  hemiopia).  An  aneurism  of  the  internal  carotid 
may  obstruct  the  cavernous  sinus,  and  cause  transient  fulness 
of  the  retinal  veins  without  papillary  changes.  Commonly 
the  pressure  is  relieved  by  the  free  communication  of  the 
ophthalmic  and  facial  veins,  and  the  enlarged  angular  vein 
may  be  conspicuous  beneath  the  skin.   In  rare  cases,  however, 
an  aneiu-ism  in  this  situation  has  led  to  optic  neuritis,  as  in 
a  case  recorded  by  Michel,^  in  which  double  neuritis,  with 
evidence  of  obstruction,  was  the  fii-st  sign  of  a  cirsoid  aneurism 
of  the  two  internal  carotids  which  pressed  on  the  optic 
nerves.    The  optic  nerves  at  the  spot  showed  evidence  of 
interstitial  inflammation.    Holmes,  of  Chicago,  has  recorded 
several  cases  in  which  optic  neuritis  co-existed  with  intra- 
cranial bruits,  and  in  the  only  one  on  which  a  post-mortem 
was  obtained  an  aneui-ism  of  the  internal  carotid  was  found ; 
but  there  was  also  an  adjacent  growth  in  the  pituitary  body. 

In  an  interesting  case,  published  ^  by  Jeaffreson,  of 
Newcastle-on-Tyne,  although  there  was  no  post-mortem 
examination,  an  anem-ism  of  the  internal  carotid  probably 
existed,  and  caused imHateral papillitis  ("'stauungs-papilla ' : 
congestion  with  oedema  ").  The  other  symptoms  were,  a  loud 
murmur  arrested  by  compression  of  the  carotid,  paralysis  of 
the  third  nerve,  and  subsequently  aphasia. 

It  is  probable  that  in  these  cases  the  neuritis  is  descending, 
due  to  the  extension  to  the  nerve  of  inflammatory  changes 
around  the  aneurism,  and  is  not  due  to  pressure  on  the 
cavernous  sinus.  The  evidence  of  this  is  that,  apparently 
aneurisms  which  produce  the  same  efPeet  on  the  sinus  may  or 
may  not  be  accompanied  by  papillitis,  and  that  when  tlio 
latter  is  present,  the  enlarged  communications  with  the  facial 
vem  may  (as  m  Jeaffreson's  case)  afPord  the  same  evidence  of 
relief  to  mechanical  obstruction. 

'  "  Arcli.  f.  Ophtl,.,"  xxxiii.  2,  p.  225. 
^  "The  Lfinoct,,"  Maroli  H,  1879. 
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Internal  Hydrocephalus. 

In  simple  internal  hydroceplialus,  without  growth,  there 
are  commonly  at  first  no  ophthalmoscopic  changes,  and  they 
may  be  absent  throughout,  even  though  the  distension  of  the 
ventricles  is  such  as  to  cause  a  marked  increase  in  the  size  of 
the  head.  Sometimes  there  is  slight  fulness  of  the  retinal 
veins.  At  a  later  period,  and  in  some  cases  early,  sight 
usually  fails,  and  the  signs  of  simj^le  white  atrophy  of  the 
optic  nerve  are  then  present.  In  several  cases  the  onset  of  the 
atrophy  has  been  watched,  and  the  occurrence  of  any  neuritie 
process  excluded.  In  a  few  cases  signs  of  neixritis  have  been 
observed  to  precede  the  atrophy  (AUbutt),  the  neuritis  being 
similar  to  that  seen  in  timiour,  usually  slight  in  degree, 
but  considerable  in  a  case  recorded  by  Wildbrand  and 
Binswanger.^ 

The  simple  atrophy  of  the  nerves  is  usually  due  to  the 
pressure  of  the  distended  third  ventricle  on  the  optic  chiasma, 
and  even  on  the  tracts.  In  one  case  in  an  adult  the  distended 
ventricle  appeared  at  the  base  of  the  brain  as  a  bladder 
measiuing  ten  lines  by  eight  (Forster). 

It  has  been  remarked  by  Bouchut  that  the  ophthalmoscopic 
changes  may  serve  to  distinguish  chronic  hydrocephalus 
from  the  large  head  of  rickets  ;  but  fi'om  the  lateness  of  the 
optic  changes  the  cases  must  be  very  rare  in  which  the  nature 
of  the  disease  is  not  clear  long  before  ophthalmoscopic  signs 
are  present. 

DISEASES  OF  THE  MENINGES  OF  THE  BRAIN 
Meningeal  Gtrowths. 

Tumours  springing  from  the  pia  mater  always  involve  the 
cerebral  substance  to  a  greater  or  less  extent,  and  their  effects 
have  been  included  in  the  account  of  the  cerebral  tumom-s. 

Tumoiu's  springing  from  the  dm-a  mater  over  the  convexity 

1  "  Centralbl.  f.  Med.  "Wiss.,"  1879,  p.  928. 
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also  commonly  cause  the  same  effects,  iu  the  brain  and  on  the 
eye,  as  growths  in  the  brain  itself. 

Growths  springing  from  the  dm-a  mater  of  the  base  of  the 
brain  also  frequently  cause  optic  neuritis.    They  do  this 
sometimes  by  the  direct  influence  on  the  optic  fibres.  Some- 
times, when  remote  from   these,  growths  which  merely 
damage  the  nerve  centres  by  pressiu^e  cause  optic  nemitis  in 
its  most  intense  form.     Cases  are  on  record,  moreover, 
in  which  the  optic  neuritis  was  for  a  long  time  the  only 
symptom  of  such  a  growth ;  as  in  one  case  in  which,  after 
the  neuritis  had  existed  for  months,  hemiplegia  came  on, 
and  was  foimd  to  be  due  to  a  sarcoma  springing  from  the 
periosteal  dm-a  mater,  and  which  had  compressed  the  left 
hemisphere  of  the  cerebeUum  and  the  left  side  of  the  pons 
Varolii.!    In  the  case  figured  in  PI.  Y.  5,  optic  neuritis, 
although  not  the  earliest  symptom,  reached  its  heiglit  before 
any  motor  paralysis  occiuTcd.    The  tumour-  sprang  fi-om  the 
dm-a  mater,  and  had  compressed  the  right  side  of  the  pons 
and  right  hemisphere  of  the  cerebellum. 

Meningitis  accompanies  meningeal  growths  even  more 
frequently  than  it  accompanies  tumours  in  the  substance  of 
the  bram,  and  it  may  give  rise  to  the  changes  in  the  eye 
described  in  the  next  section. 

Meningitis. 

The  effects  of  meningitis  on  the  eye  vary  much  according 
to  Its  seat,  being  slight  when  the  inflammation  is  on  the 
convex  surface  of  the  hemisphere,  and  often  marked  when  the 
menmgitis  is  at  the  base.  In  many  cases,  ophthalmoscopic 
changes  are  entirely  absent,  and  when  present  they  are 
apparently  rather  consecutive  to,  than  concomitant  with  the 
encephahc  vascular  distm-bance.  They  afford,  as  Manz'and 
others  have  pomted  out,  little  support  to  the  doctrine  that  the 
mtra-ocular  circulation  shares  and  reveals  distm-bances  of  the 
encephahc  vessels.  It  will  be  convenient  to  consider  sepa- 
rately the  changes  in  the  several  forms  of  meningitis. 

Pi!  ITXT""'  """^''^  "^"'^•^  °'  ^-t-  of  %oball.'- 

h  2 
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Simple  Meningitis. — Acute  simple  meningitis  of  the 
convexity  is  usually  unaccompanied  by  ophthalmoscopic 
changes ;  if  it  lasts  for  a  considerable  time  some  hypersemia 
of  the  disc  may  be  present.  In  a  case  of  purulent  menin- 
gitis, suppiu-ative  inflammation  of  the  eye  (chemosis  and 
post-mortom  infiltration  of  the  retina  with  pus)  was  observed 
by  Berthold.^  Leube  ^  has  recorded  a  case  of  purulent 
meningitis  of  the  convexity  secondary  to  septicaemia  in  which 
there  was  intense  inflammation  of  the  optic  nerve  in  front  of 
the  commissure.  The  only  changes  in  the  eye  were  disten- 
sion of  the  retinal  veins  and  haemorrhages. 

Chronic  simple  meningitis  of  the  convexity,  slight  in 
degree  (such  as  that  of  which  traces  are  often  found  in  the 
brains  of  drunkards),  is  also  commonly  rinattended  by  any 
optic  change.  The  slight  oedema  and  congestion  of  the  disc, 
sometimes  seen  in  chronic  alcoholism,  is  probably  the  result  of 
the  toxsemic  condition  rather  than  of  the  encephalic  change. 

Simple  meningitis  of  the  base  is  very  rare,  except  in 
association  with  tumour  or  some  bone  disease.  Optic  neuritis 
may  occur  by  direct  propagation,  and  in  those  cases  in  which 
the  disease  is  chronic  (as  in  Cases  1  and  4),  the  visible 
changes  in  the  disc  may  be  considerable  in  degree  and 
duration.  Basilar  meningitis  is,  however,  in  most  cases 
tubercular  or  syphilitic, 

TuberculauMbningitis  :  Associated  Condition. — Tubercles 
of  the  choroid  may  now  and  then  be  found  in  tubercular 
meningitis,  and  furnish  valuable  diagnostic  information,  as 
in  Case  35.  But  they  are  less  frequent,  as  Cohnheim  pointed 
out,  in  tubercular  meningitis  than  in  general  tuberculosis 
without  meningitis.  Heinzel  ^  never  saw  them  in  forty-one 
eases  of  tubercular  meningitis  which  he  examined  Avith  the 
ophthalmoscope,  and  the  case  figured  (PI.  XY.  1)  was  the 
sole  instance  in  which  they  were  found  in  twenty-six  cases 
examined  by  Garlick  at  the  Hospital  for  Sick  Children.  The 

1  "  Arch.  f.  Ophth.,"  Bd.  xvii.  1874. 

-  "Deut.  Ai-ch.  f.  Klin.  Med.,"  1878,  xxii.  263. 

3  "  Jahi-buch  i'lir  Kinderheilkundc,"  1875,  p.  334. 
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few  recorded  cases  in  wliicli  neuritis  due  to  meningitis 
co-existed  with  tubercles  of  the  choroid  have  been  collected 
by  Bruckner.  ^ 

Consecutive  Changes. — A  peculiar  marbled  reflection  from 
the  retina  has  been  described  by  Leber  and  Hock,  occurring 
especially  in  the  neighboui-hood  of  the  veins.  They  have 
seen  it  in  conjimction  with  tubercles  of  the  choroid.  It  is 
not  due  to  neiu-itis,  but  may  precede  the  latter.  Nevertheless, 
redness  of  the  disc  is  sometimes  observed  in  association  with 
this  condition.  A  somewhat  similar  reflection,  chiefly  ai'ound 
the  disc,  has  been  described  by  Manz  as  the  most  frequent 
change.  He  associates  it  with  oedema  of  the  sheath  of  the 
optic  nerve,  and  it  is  probably  due  to  a  slight  oedema  of 
the  retina  (compare  PI.  I.  3). 

Changes  in  the  optic  discs  of  more  considerable  degree  are, 
however,  present  in  tubercular  meningitis  in  such  a  pro- 
portion of  the  cases  as  to  constitute  a  very  important  symptom 
of  the  disease.    The  frequency  of  the  occurrence  has  been 
variously  stated.    They  do  not  occur  in  the  rare  cases  in 
which  the  tubercular  inflammation  is  confined  to  the  con- 
vexity of  the  brain.    In  the  cases  of  basal  meningitis  changes 
are,  in  some,  entirely  absent.    GarHck,^  of  twenty-six  cases 
carefuUy  watched  at  the  Children's  Hospital,  foimd  the  discs 
normal  throughout  in  five ;  distinct  swelling  was  developed 
m  about  half  the  whole  number,  increased  redness  only  in 
one  quarter,  and  in  a  few  others  only  distension  of  veins.  In 
many  of  these  cases,  however,  the  changes  were  slight,  and 
their  pathological  character  was  recognizable  only  by  theii- 
development  under  observation.    It  is  probable,  then,  that 
considerable  changes  are  present  in  one-half  the  cases,  and 
that  m  two-thirds  of  the  remainder  slight  alterations  will  be 
found,  if  the  discs  are  watched  with  care  from  day  to  day 
The  occurrence  of  congestion  and  oedema  of  the  disc  seems 
to  be  especially  related  to  the  occurrence  of  inflammation, 
and  the  formation  of  lymph,  in  the  anterior  part  of  the  base 
about  the  chiasma  and  the  optic  nerves. 

'  "  Arc4i.  f.  Ophthal.,"  vol.  xxvi.  pt.  3,  ItibO,  p.  154. 
'  "  Med..Chu-.  Trans.,"  187'J,  p.  -141. 
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The  degree  of  change  is  rarely  great.  The  disc  becomes 
full-coloured,  and  its  outlines  hazy.  Sometimes  this  and 
distended  veins  constitute  the  only  morbid  appearance. 
More  often  swelling,  with  undue  striation,  becomes  visible 
to  direct  examination,  and  the  edges  of  the  disc  gradually 
cease  to  be  recognizable.  The  disc  has  sometimes  a  reddish- 
grey  aspect.  In  several  recent  cases  I  have  noted  that  the 
colour  of  the  swollen  papillae  was  much  paler,  especially  on 
examination  by  the  indii-ect  method,  than  the  neuritis  of 
cerebral  tumour,  the  aspect  suggesting  the  idea  of  a  sub- 
siding nemitis  rather  than  one  that  is  commencing,  and  this 
in  cases  in  which  the  neiuitis  was  quite  recent.  The  neuritis 
rarely  passes  into  a  more  intense  degree.  The  veins  are 
often,  though  not  always,  over-distended  from  the  first. 
In  G-arlick's  observations  their  distension  was  especially 
related  to  excess  of  subarachnoid  fluid.  Occasionally 
white  lines  along  the  sides  of  the  vessels  are  tmduly  con- 
spicuous. Haemorrhages  are  rare.  Sometimes  white  spots 
are  seen  in  the  neighbourhood  of  the  swollen  disc.  They 
are  in  the  substance  of  the  retina,  and  consist  of  an  acciunu- 
lation  of  lymphoid  corpuscles  in  the  nuclear  and  molecular 
layers,  or  on  degeneration  of  nerve-fibres.  They  may  readily 
be  mistaken  for  tubercles  of  the  choroid.  It  has  been  thought 
that  they  are  of  the  natiu-e  of  tubercles,  and  they  have 
accordingly  been  described  as  retinal  tubercles,  but  very 
similar  spots  are  seen  in  neuro-retinitis  from  other  causes. 
Occasionally  a  gauze-like  opacity  is  seen  over  a  wide  area 
of  the  retina,  with  scattered  white  points  and  flakes 
(Heinzel).  Very  rarely  retinal  hoemon-hages  are  associated 
with  the  papillitis.^ 

The  changes  which  occur  in  tuberculai'  meningitis  are 
always  double,  though  often  more  advanced  on  one  side  than 
on  the  other.  In  some  cases  the  excess  was  foimd  by  Garlick 
to  be  on  the  side  of  the  chief  cerebral  change,  but  in  a  few 
it  was  on  the  other  side.  In  most  cases  the  patients  die 
not  long  after  its  development.  It  is  doubtful  how  fai'  it 
affects  vision.    Clifford  Allbutt  believes  that  cases  of  menin- 

1  Heiuzel,  loo.  cit.  p.  341,  Cases  6,  16,  19,  26. 
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gitis  often  recover,  tlie  neuritis  passing  away,  and  sight 
being  preserved  or  restored.  This  observation  is  supported 
by  two  cases  described  by  Garliok,  The  symptoms  were 
headache,  vomiting,  constipation,  irregular  pulse,  normal  tem- 
peratui-e,  and  the  development  of  ophthalmoscopic  changes 
under  observation.  In  both  cases  recovery  was  complete.  In 
another  case  observed  by  him  an  increase  in  pulmonary  symp- 
toms was  attended  by  a  marked  decrease  in  the  cerebral 
symptoms,  and  in  the  optic  changes,  for  five  days  before  death. 

Cases  of  optic  nerve  atrophy  of  old-standing  are  occasionally 
seen  in  which  sight  was  lost  in  early  life  with  acute  cerebral 
symptoms  very  like  that  of  an  attack  of  tubercular  meningitis. 
Several  such  cases  have  been  related  by  IIutehinson,i  Inci- 
pient atrophy  was  noted  by  Heinzel  in  one  case  of  long 
duration,  and  in  two  others  he  observed  the  initial  stage  of 
consecutive  atrophy.  In  some  of  the  cases  of  recovery  from 
supposed  tubercular  meningitis  with  ophthalmoscopic  changes, 
the  symptoms,  it  must  be  remembered,  may  possibly  have 
been  due  to  a  tubercular  mass  in  the  brain.  The  symptoms  of 
such  a  tumour  sometimes  resemble  closely  those  of  tubercular 
meningitis,  but  much  more  frequently  pass  away. 

The  neuritis  which  accompanies  tubercular  meningitis  was 
regarded  by  v.  Graefe  as  affording  the  typical  example  of 
descending  nem-itis,  the  inflammation  passing  directly  from 
the  membranes  to  the  optic  nerves.  With  this  my  own 
experience  accords.  In  some  cases  the  existence  of  inflam- 
mation in  the  trunk  of  the  nerve  is  obvious  on  naked-eye 
examination.  The  nerve  is  swoUen,  softened,  and  reddened. 
In  most  cases  the  descending  neuritis  may  be  demonstrated 
by  microscopical  examination. 

Besides  the  distension  of  the  sheath,  which  sometimes,  but 
not  always,  coincides  (and  what  has  been  supposed  to  be  the 
cause  of  the  neuritis),  more  pronounced  lesions  are  often  foimd 
m  it.  The  perineural  layer  usually  presents,  under  the  micro- 
scope evidences  of  inflammation  and  exudation,  which  were 
found  by  V.  Ziemssen^  to  extend  fi-om  the  ehiasma  to  the  eye. 

'  '' Ophth.  Hosp.  Rep.,"  V.  310  and  ix.  124. 
-  "Jiihvb.  f.  Oplitlialmologio,"  1878,  p.  242. 


152 


MEDICAL  OPIlTHALMOSCOPy. 


Moreover,  Michel,^  in  a  case  in  which  there  was  a  cloudy 
halo  around  the  papilla,  found,  not  only  effusion  into  the 
sheath,  but  numerous  miliary  tubercles  in  both  the  dural 
sheath  and  pial  tissue. 

In  a  considerable  mimber  of  cases  the  symptoms  of  menin- 
gitis are  distinct  before  the  ocular  changes  are  developed. 
In  such  cases  the  ophthalmoscope  corroborates  rather  than 
assists  the  diagnosis.  But  in  some  cases  the  cerebral  sj'^mp- 
toms  are  latent  or  dubious,  and  in  these  the  examination  of 
the  eyes  may  afford  very  valuable  help,  and  it  is  probable 
that  it  would  do  so  in  at  least  one-third  of  the  cases.  Of 
the  twenty-six  cases  watched  by  GrarHck,  the  ophthalmoscope 
was  of  real  diagnostic  assistance  in  six,  and  would  doubtless 
have  been  so  in  a  larger  number  had  earlier  examination 
been  practicable.  In  one  case,  which  lasted  twenty-six 
days,  the  other  symptoms  were  indefinite  until  the  nineteenth 
day,  but  on  the  fourteenth  day  the  ophthalmoscopic  changes 
were  so  unmistakable  that  the  diagnosis  of  meningitis  was 
confidently  made.  In  another  ease,  ophthalmoscopic  changes 
were  distinct  on  the  ninth  day,  the  symptoms  were  dia- 
gnostic only  on  the  fifteenth  day,  the  patient  dying  on  the 
twentieth  day.  In  both  cases,  the  changes  about  the  optic 
commissure  were  much  more  marked  than  those  elsewhere. 

During  the  course  of  meningitis  a  diminution  of  the 
cerebral  symptoms  may  be  accompanied  by  a  diminution  in 
the  ocular  changes. 

Syphilitic  Meningitis. — Syphilitic  meningitis  may  be 
associated  with  the  ocular  signs  of  syphilis,  and  may  cause 
optic  neuritis.  When  localized  at  the  base  the  signs  are 
similar  to  those  of  tubercular  meningitis,  but  more  chronic  in 
course  and  more  considerable  in  degree.  When  localized  in 
the  convexity,  ocular  symptoms  may  be  entii-ely  absent.  If 
the  ease  is  not  subjected  to  proper  treatment,  and  local  chronic 
meningitis  persists,  the  disc  may  pass  into  a  condition  of  intense 
neuritis,  similar  to  that  which  is  seen  in  cerebral  tumoiu", 
as  in  the  disc  shown  in  its  later  stage  as  PI.  II.  1  (Case  2). 

1  "Deutsch.  Ai-chiv  f.  Klin.  Med.,"  xxii.  p.  -139. 
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H.iiMOKiiHAGic  Pachymeningitis  (Hematoma  ok  the 
Dura  Matek).  —  According  to  Filrstner/  there  may  be 
luecliaiiical  congestion  of  the  retinal  veins  and  papillitis, 
accompanied  by  distension  of  the  optic  sheath  with  dark- 
coloured  fluid. 

Cekeijko-Spinal  Meningitis. — In  epidemic  cerebro-spiual 
meningitis,  optic  neuritis  may  occur,  but  is  rare.  Schirmer 
found  it  in  one  only  of  twenty-seven  cases  examined.  Von 
Ziemssen  -  observed  slight  neuritis  in  one  case,  and  in  another 
a  pale  fundus  with  broad  and  tortuous  veins,  narrow  arteries, 
and  haemorrhages  beside  the  disc;  at  a  later  period  white 
points  aj^peared  in  the  retina.  Cyclitis  and  retinitis  were 
foimd  by  OeUer.^  Many  of  the  retinal  veins  contained 
thrombi  and  granular  plugs ;  no  direct  connection  with  the 
intra-cranial  process  could  be  traced.  A  pm-ulent  irido- 
choroiditis  is  the  most  frequent  change  in  this  disease. 

In  the  sporadic  (possibly  rhemnatic)  form  of  cerebro- 
spinal meningitis,  optic  neuritis  may  occur,  and  may  lead  to 
atrophy.  Thus  Mr.  E.  Pope,  of  Tring,  recently  showed  me 
a  lad  who,  after  a  severe  wetting,  had  suffered  from  intense 
headache,  delirium,  fever,  and  retraction  of  the  head.  Sight 
failed  ten  days  after  the  onset.  The  symptoms  subsided  at 
the  end  of  six  weeks,  but  he  remained  blind,  and  when  I 
saw  him,  six  months  later,  there  was  slight  perception  of 
Hght  in  one  eye  only.  The  optic  discs  had  all  the  appear- 
ance of  consecutive  atrophy,  the  centres  were  filled  in  with 
new  tissue,  the  vessels  narrowed,  and  the  adjacent  choroid 
disturbed. 

Traumatic  Meningitis  often  causes  ophthalmoscopic 
changes,  of  which  an  instance  is  shown  in  PI.  III.  5,  a  case 
in  which  fever,  dehrium,  and  convulsions  succeeded  a'fall  on 
the  head.  The  neuritis  subsided  with  the  symptoms.  (These 
cases  are  considered  farther  on—''  Injuries  to  the  Nervous 
System.") 

'  "Arch.  f.  Psychiatrie,"  vol.  viii.  pt.  1. 

"  Jahrb.  f.  Ophthalmologic,"  1878,  p.  212. 
3  "Arch.  f.  Augcnkrank.,"  vol.  viii.  1878,  p.  367. 
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Diseases  of  the  Ckanial  Bones. 

Caries. — In  caries  of  tlie  sphenoid  bone,  or  suppuration 
beneath  the  periosteum,  the  inflammation  may  extend  to  the 
optic  nerve,  damaging  it,  and  causing  secondary  atrophy,  or, 
descending  the  nerve,  may  produce  intra-ocTilar  neuritis.  The 
disc  shown  in  PI.  III.  2  (Case  1,  appended),  is  an  illustration 
of  this  effect.  The  damage  to  the  nerve  was  just  in  front 
of  the  chiasma ;  the  neuritis  coincided  in  onset  with  an 
increase  in  local  symptoms,  which  ended  in  an  attack  of 
meningitis,  from  which  the  patient  died.  When  the  draw- 
ing was  made,  the  neuritis  was  confined  to  the  eye  corre- 
sponding to  the  damaged  nerve  ;  soon  after  the  onset  of  the 
meningitis,  a  day  or  two  later,  similar  neuritis  made  its 
appearance  in  the  other  eye.  In  this  case  there  was  no 
change  in  the  sheath  of  the  nerve.  In  a  case  recorded  by 
Horner,  of  caries  of  the  sphenoid,  the  sheath  of  the  optic 
nerve  was  distended  by  purulent  material  as  far  as  the 
eyeball. 

Caries  of  the  bone,  at  a  distance  from  the  optic  nerves,  does 
not  cause  ophthalmoscopic  changes  unless  it  excites  menin- 
gitis or  cerebral  abscess. 

Thickening  of  the  Cranial  Bones. — Greneral  thicken- 
ing of  the  cranial  bones  may  cause  optic  neuritis  and  con- 
secutive atrophy.  Neuritis,  with  great  swelling  of  the 
papilla,  was  present  in  a  case  of  this  description  in  the  Queen 
Square  Hospital  under  the  care  of  Dr.  Buzzard.  The 
general  thickening  of  the  bones  of  the  skull  appeared  to  be 
of  a  sub-inflammatory  character.  There  was  no  post-mortem 
examination,  as  the  patient  recovered,  but  Michel  has  recorded 
the  case  of  a  boy  who  was  blinded  by  neuritis  and  consecutive 
atrophy  early  in  life,  and  who  died  ast.  fifteen.  The  necropsy 
revealed  great  hyperostosis  of  the  bones  of  the  skuU,  by 
Avhich  both  optic  foramina  were  considerably  naiTowed.  The 
optic  nerves  were  atrophied  from  the  chiasma  to  the  eye,  but 
the  orbital  portion  was  greatly  thickened  by  hjqierplasia  of 
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the  cellular  tissue  iu  the  subvaginal  space.  A  similar  case 
lias  been  described  by  Manz,  in  wbicb  tbe  tissue  between  tlie 
sheath  and  the  nerve  had  a  semi-gelatinous  aspect.  Michel 
explains  this  change,  by  assuming  that  the  narrowing  of 
the  foramen  leads  to  retention  within  the  sheath  of  lymphatic 
fluids,  which  cause  irritation. 

In  other  cases,  similar  condition  of  bone,  exostoses,  &c., 
narrowing  the  optic  foramen,  have  caused  only  simple  atrophy 
of  the  optic  nerve. 

Diseases  of  the  Okbit. 


Infiammatory  processes  in  the  orbit,  cellulitis,  as  in  facial 
erysipelas,  inflammation  at  the  back  of  the  orbit,  or  periosteal 
affections,  may  cause  either  simple  atrophy  or  neuritis  and 
consecutive  atrophy.  In  the  one  case,  the  nerve  is  simply 
compressed  by  the  inflammatory  products,  or,  if  inflamed, 
the  inflammation  is  localized.  Sight  is  lost  sometimes  very 
rapidly,  and  simple  secondary  atrophy  of  the  lower  portion 
of  the  nei-ve  results,  with  occasionally  iJtimate  narrowing 
of  the  vessels  (AUbutt  and  Teale).  In  the  other  case,  the 
inflammation  is  communicated  to  the  nerve,  and  descends 
along  it  to  the  eye,  or  inflammatory  processes  in  the  sheath 
lead  to  a  secondary  papillitis. 

Case  31  appended  (PI.  II.  3)  affords  an  example  of  the 
occurrence  of  simple  atrophy  of  the  nerve  due  to  this  cause. 
It  is  a  type  of  which  a  good  many  cases  are  recorded  in 
medical  literature,^  in  which  loss  of  sight  of  one  eye  comes 
on  simultaneously  with  paralysis  of  all  the  ocular  muscles, 
sometimes  with  tenderness  on  pressing  the  eyeball  back  into 
the  orbit.  The  symptoms  have  been  ascribed  to  htemoiThage 
(v.  G-raefe)  or  inflammatory  mischief  (Baumeister)  at  the 
back  of  the  orbit.  In  the  case  illustrated,  the  cause  was 
almost  certainly  "  rheumatic"  inflammatory  mischief,  for  the 
symi)toms  came  on  suddenly,  with  much  pain,  after  exposm-e 

'  For  example,  those  recorded  by  v.  Graefe,  "Arch.  f.  Ophlh.,"  vol.  i. 
pt.  1,  p.  424,  aud  Baumeister,  ibid.  toI.  xix.  pt.  2,  p.  264. 
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to  cold,  in  au  intensely  rheumatic  woman,  who  had  previously 
had  an  attack  of  "  rhemnatic  "  paralysis  of  the  facial  nerve. 
The  paralysis  of  the  ocular  muscles  passed  away,  that 
of  the  o]Dtic  nerve  persisted,  and  the  disc  slowly  passed  into 
atrophy  without  the  least  sign  of  neuritis.  A  case  of  rapid 
but  not  permanent  failure  of  sight,  accompanied  with  shooting 
pains  passing  to  the  back  of  the  head,  in  a  woman  who  had 
had  facial  paralysis,  has  been  recorded  by  Nettleship.^  There 
was  slight  puffiness  of  the  eyelids,  but  no  tenderness  on 
pressing  the  eyeball  back,  and  the  ophthalmoscopic  appear- 
ances were  normal. 

In  Case  58,  on  the  other  hand,  the  inflammation  which 
(with  intense  pain  in  the  eye,  orbit,  and  head)  caused  loss  of 
sight,  descended  to  the  eye,  and  produced  secondary  papillitis, 
ending  in  atrophy.  The  ultimate  slight  affection  of  sight 
in  the  opposite  eye  illustrates  the  danger  of  an  inflamma- 
tion in  one  optic  nerve  extending  (probably  by  the  chiasma) 
to  the  other. 

A  very  similar  state  of  secondary  atrophy  of  the  nerve 
may  result  from  a  blow  on  the  head  (Case  32).  These  con- 
ditions are  considered  in  the  section  on  "Injmies  to  the 
Head." 

In  rare  instances,  haemorrhage  has  occurred  into  the  orbit, 
apart  from  injury,  in  sufficient  quantity  to  cause  prominence 
of  the  eyeball  and  distension  of  the  eyelids  with  blood.  Of 
two  cases  recorded  by  Ayres,^  the  exciting  cause  in  one  was 
a  violent  effort,  in  the  other  a  strain  duiing  vomiting.  The 
degree  of  impaii-ment  of  sight  appears  to  depend  upon  the 
amount  of  blood  effused,  and  the  consequent  stretching  of 
the  optic  nerve. 

Tumours  in  the  Orbit. — ^A  tumour  at  the  back  of  the  orbit 
or  of  the  optic  nerve,  may  cause  neuritis  such  as  results  from 
intra-cranial  tumoui',  but  it  is  always  unilateral  and  com- 
monly associated  with  exophthalmos,  which  constitutes  the 
distinctive  sign  of  the  affection. 

'  "Lancet,"  1881,  i.  p.  760. 

'  "Archives  of  Ophthalmology,"  vol.  x.  pt.  1,  March,  1881,  p.  42. 
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Injuries  to  the  head,  blows,  falls,  &g.,  frequently  cause 
ocular  symptoms  and  often  very  marked  ophthalmoscopic 
signs.    The  foi-ms  of  ocular  affection  are  of  several  varieties. 

1.  Impairment  or  loss  of  sight,  without  ophthalmoscopic 
changes,  or  with  very  slight  alterations — simple  congestion  of 
the  disc,  easily  overlooked.  This  may  result  from  blows  on 
the  anterior  portion  of  the  head.  In  some  cases  the  mis- 
chief is  probably  direct  damage  to  the  retina,  for  in  slight 
cases  an  alteration  of  vision  has  been  noted  such  as  must  be 
ascribed  to  disturbance  of  the  retinal  elements.  For  instance, 
in  a  case  recorded  by  Grosetti,  after  a  blow  on  one  angle  of 
the  orbit,  near  objects  appeared  unduly  large,  and  there  was 
some  colour-blindness,  but  no  ophthalmoscopic  change. 

2.  Optic  neuritis  has  followed  injuries  to  the  head  in  many 
cases,  at  an  interval  of  a  few  days  or  weeks.  It  is  apparently 
due  to  secondary  results  of  injury,  especially  to  meningitis 
(PI.  III.  5),  less  commonly  to  traumatic  inflammatory  soften- 
ing of  the  brain  or  hernia  cerebri  (Case  50).  The  neuritis 
may  be  slight  or  considerable,  and  may  entail  loss  of  sight 
and  consecutive  atrophy.  When  occurring  long  after  an 
injury  it  may  be  due  to  abscess  of  the  brain,  as  was  possibly 
the  case  in  a  patient  who  presented  double  papillitis  a  year 
after  a  violent  blow  from  an  exploded  shell,  over  one  eyebrow, 
causing  ultimately  necrosis  of  bone.^ 

3.  Simple  atrophy  of  the  optic  nerves,  unilateral  or  bila- 
teral, may  result  from  injimes  which  damage  the  optic  nerves, 
directly  or  by  pressure  from  secondary  inflammation  An 
example  of  this  condition  was  presented  by  Case  32  appended. 
A  fall  on  the  right  side  of  the  head  and  shoulder,  injuring 
the  circumflex  nerve,  was  followed  by  slow  grey  atrophy  of 
the  right  optic  disc.  In  such  cases  sight  often  fails  some 
time  before  the  ophthalmoscopic  signs  of  atrophy  are  appa- 
rent.   See  below,  "  Fracture  of  the  Skull." 

4.  In  some  cases  an  injury  to  the  head  may  be  followed 

'  Rocoi-derlhy  Ennrnur  :  "Jinren.  d'OpliUi.,"  July,  ^{^9. 
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by  gradual  failure  of  sight,  of  sucli  a  character  as  occurs  in 
optic  nerve  atrophy,  but  the  optic  discs  present  the  signs  of 
congestion  instead  of  those  of  atrophy.  A  good  example  is 
afforded  by  Case  59  appended.  In  such  cases  it  is  probable 
that  a  chronic  interstitial  neuritis  has  been,  set  up  in  the 
nerve  trunk. 

Conctbssion  of  the  Brain  is  attended  by  no  ophthalmoscopic 
change.  Simple  concussion  of  the  nerve  and  retina  may 
probably,  as  just  stated,  cause  loss  of  sight  and  slow  atrophy. 

Confusion  and  Laceration  of  the  Brain  may  entail  optic 
neuritis,  commonly  slight  in  degree,  although  sometimes 
marked,  with  increased  vascularity,  and  redness  and  opacity 
of  the  adjacent  retina.  It  is  apparently  due,  in  some  eases, 
to  a  secondary  meningitis,  but  may  occui'  directly  from  the 
brain  lesion.  It  may  constitute  a  vakiable  indication  of 
the  occm-rence  of  greater  mischief  than  a  mere  concussion. 
For  instance,  in  a  case  recorded  by  Grazet,^  the  symptoms  of 
concussion  were  followed  by  neuritis  and  consecutive  atrophy, 
and  ten  weeks  after  the  injury  the  necropsy  showed  two  foci 
of  red  softening  in  the  right  anterior  lobe  and  one  in  the 
corpus  callosum.  Panas  has  found  in  such  cases  distension  of 
the  sheath  of  the  nerve,  and  it  is  assumed,  on  the  Schmidt- 
Manz  theory,  that  thus  the  neuritis  is  produced,  but  this  is 
at  present  unproved. 

Fracture  of  the  SkulP  not  uncommonly  causes  loss  of  sight 
in  consequence  of  laceration  of  the  optic  nerve.  According 
to  the  statistics  of  Holder,  quoted  by  Berlin,  the  orbital  vault 
is  involved  in  90  per  cent,  of  fractures  of  the  base  of  the 
brain  (80  out  of  88  cases),  and  the  optic  canal  is  implicated  in 
54  (or  60  per  cent).  In  42  of  these  there  was  htemorrhage 
into  the  sheath  of  the  optic  nerve.  The  most  fi-equent  causes 
are  blows  and  falls  on  the  frontal  bone  (especially  the  orbital 
portion),  less  frequently  on  the  temporal  or  occipital  bone. 

1  "L'Union  Med.,"  1865,  ii.  3,  No.  63. 

*  The  statements  in  the  text  are,  in  part,  derived  from  important  papei"s 
lately  published  by  Berlin  ("  Heidelberg  Ophth.  Gesellsch,"  1879,  and 
"  Annales  d'Oculistique,"  vol.  lx.^xiii.  1880,  p.  69),  and  by  Leber  and 
Deutschmann,  "  Ai-ch.  f.  Ophth.,"  vol.  xxvii.  pt.  274.  See  also  Graefe  and 
Saemisch's  "Handbnch,"  vol.  v.  p.  219. 
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The  effect  of  the  resulting  laceration  of  the  nerve  is  usually 
immediate  and  joermanent  loss  of  sight.   It  is  generally  imila- 
teral  and  on  the  side  of  the  injury,  very  rarely  on  the  opposite 
side,  as  in  a  case  recorded  by  Leber  and  Deiitschmann,  in 
which  the  eye  blinded  was  on  the  side  opposite  to  that  on 
which  blood  escaped  from  the  ear.    Both  eyes  are  only 
affected  when  both  optic  canals  are  fi^actured.  Sometimes  the 
hremoiThage  into  the  orbit  is  evidenced  by  prominence  of  the 
eyeball  and  effusion  of  blood  into  the  eyelids.  The  optic  nerve 
maybe  torn,  compressed,  stretched,  or  the  seat  of  htemorrhage. 
Absolute  loss  of  sight  fi-om  direct  injury  to  the  nerves  is  usuaUy 
permanent.    When  the  lesion,  as  is  commonly  the  case,  is 
behind  the  place  of  entrance  of  the  central  vessels,  there 
IS  at  first  no  ophthalmoscopic  change,  or  only  transient 
retinal  hyperemia,  but  atrophy  gradually  sets  in.  The  pallor 
has  been  observed  to  commence  three  weeks  after  the  injury. 
The  ultimate  appeai-ance  of  the  disc  is  usually  that  of  simple 
atrophy,  the  edges  sharp,  and  the  vessels  of  nomal  size. 
Sometimes  narrowing  of  the  vessels  has  been  observed,  and 
has  been  ascribed  to  the  extension  of  inflammation  to  the 
tissue  aroimd  the  vessels,  or  to  their  direct  compression  by 
the  mjury,  or  by  effusion  of  blood.    Ophthalmoscopic  signs 
of  mflammation  are  not  common,  except  as  a  result  of  sub- 
sequent meningitis,  but,  in  Case  49  appended,  cEdema  of  the 
disc  with  retinal  heemoiThages  accompanied  effusion  of  blood 
into  the  optic  sheath.    If  the  injury  to  the  nerve  is  in  front 
of  the  place  of  entrance  of  the  central  artery,  the  ophthal- 
moscopic  appearances  are  sinular  to  those  of  embolism.  When 
the  injury  to  the  nerve  is  partial,  the  loss  of  sight  may  be 
incomplete,  and  in  such  cases  central  scotomata  and  peri- 
pheral limitation  of  the  field  have  been  observed.  When 
sight  13  impaired  by  effusion  of  blood  into  the  sheath,  the 
prognosis  IS  said  to  be  better  than  when  the  nerve  is  injured. 
Occasionally  signs  of  direct  injmy  to  the  eye  have  been 
observed  m  these  cases,  rupture  of  the  choroid  or  vitreal 
opacities. 

Compression  of  the  Brain  may,  it  is  said,  be  attended  by 
changes  m  the  fundus  oculi-distension  of  the  retinal  veins, 
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congestion  and  oedema  of  the  papilla.  Such  appearances  are, 
however,  certainly  rare. 

Traumatic   Menincjith  entails,  very  commonly,  ophthal- 
moscopic changes  similar,  for  the  most  part,  to  those  which 
are  found  in  ttihercular  meningitis.    Meningitis  often  results 
from  fracture  of  the  base  of  the  skull,  and  may,  like  tuber- 
cular meningitis,  be  attended  with  neuritis.    An  instance 
of  traumatic  mischief  with  neuritis  is  afforded  by  the  case 
figured  in  PI.  III.  5,     The  neuritis  came  on  with  mental 
disturbance  and  convulsions,  following,  at  an  interval  of  a 
week,  a  fall  on  the  head.    The  change  was  slight  in  degi-ee, 
although  very  distinct,  and  passed  away  soon  after  the 
cerebral  symptoms  subsided,  leaving  no  trace.    When  the 
neuritis  is  more  intense,  blindness  may  result.    Hock^  has 
described  the  case  of  a  child  who  had  symptoms  of  menin- 
gitis five  months  after  a  fall  on  the  head.    Optic  neuritis 
("  descending  ")  was  found  with  the  ophthalmoscope,  sight 
being  little  impaired.    Four  years  later,  however,  the  child 
was  healthy  but  blind,  with  atrophy  of  both  optic  nerves.  In 
other  cases  of  the  kind  actual  meningitis  has  been  foimd. 
The  neuritis  may  be  associated  with  the  signs  of  mischief  at 
the  base  of  the  brain,  paralysis  of  ocular  muscles,  &c.  The 
chronic  inflammatory  consequences  of  an  injtiry  (chronic 
meningitis,  inflammatory  "  growths,"  &c.)  may  persist  and 
progress  for  a  long  time,  even  for  years,  as  in  Case  4  (PI.  YI. 
2^,  in  which  meningeal  growths,  apparently  the  result  of 
chronic  inflammation,  were  found  beneath  two  old  fi-actm-es 
of  the  skuU,  the  result  of  injmies  received  several  years 
previously.    At  the  base  the  results  of  chronic  meningitis 
had  damaged  the  arteries  and  caused  fatal  softening,  but 
no  recent  change. 

Hernia  Cerebri,  resulting  from  fractm'e  of  the  skull,  with 
loss  of  bone,  may  be  accompanied  mth  neuritis,  as  in  Case 
50. 

Necrosis  of  the  Cranial  Bones. — The  damage  to  bone  by 
injury  may  cause  necrosis  and  meningitis  or  abscess  of  the 

1  "Oest.  Jahrb.  fiir  Piidiatrik,"  vol.  v.  1874,  p.  1.  "  Nngors  Jalub.  f. 
Ophth.,"  vol.  V.  p.  427. 
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brain,  both  of  which  may  entail  inflammation  of  the  optic 
nerve.  As  Hughlings-Jaokson  has  pointed  out,  the  relation 
of  the  symptoms  to  the  injury  may  be  obscure  and  unsus- 
pected by  the  patient  or  friends,  so  that  careful  attention 
should  be  paid  to  any  sign  of  injury,  such  as  pu%  swelling, 
&c.,  and  the  occurrence  of  a  blow  or  fall  should  be  carefully 
inquired  for  in  all  cases  of  local  brain  disease. 

Insolation  and  Heatstroke. 

The  occiurence  of  congestion  of  the  optic  discs  in  cases  of 
severe  simstroke,  described  by  Macnamara,  has  been  before 
aUuded  to  (p.  122).    In  America,  according  to  Hotz,i  it  is 
not  uncommon  to  meet  with  cases  of  atrophy  of  the  optic 
nerves,  which  are  ascribed  by  the  patients  to  sunstroke. 
Commonly  the  arteries  are  narrowed,  as  if  from  preceding 
inflammation,  and  in  some  recent  cases  he  met  with  actual 
neuritis.    In  three  the  exposm-e  had  been  to  the  sun,  in  three 
to  an  intense  heat.    Severe  headache  was  a  prominent  early 
symptom,  and  it  is  probable  that  the  neiu-itis  was  secondary 
to  acute  cerebral  congestion,  or  meningitis. 

Hotz  has  also  seen  exudative  choroiditis  apparently  from 
the  same  cause,  in  degree  suflicient  to  cause  detachment  of 
the  retina.  He  regards  it^as  due  to  the  extension  of  inflam- 
mation along  the  sheath  of  the  optic  nen^e,  but  the  absence 
of  choroiditis  in  other  cases  of  such  extension  renders  the 
explanation  difficult  to  accept. 

■  DISEASES  OF  THE  SPINAL  CORD, 

Inflammation. 

Spinal  meningitis  is  only  accompanied  witli  ophtlml- 
moscopie  clianges  when  the  cerebral  membranes  aie  also 
affected  (see  Cerebro-Spinal  Meningitis,  p  153) 

Myelitis  is  also  usually  unattended  by  any  changes  in  the 
eye,  but  to  this  rule  several  remarkable  exceptions  liave  been 

'  "  American  Journal  of  Medical  Science,"  Julj-,  1879. 
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recorded.  Slight  optic  neiiritis,  veiling  the  edges  of  the 
discs,  was  seen  hj  Clifford  Allhutt  in  a  case  of  chronic 
myelitis  in  the  upper  dorsal  region.  Partial  grey  atrophy 
supervened.  The  same  ohserver  has  also  met  with  partial 
atrophy  after  dorsal  myelitis.  Seguin^  has  twice  seen  optic 
neuritis  coincident  with  subacute  transverse  myelitis.  The 
affection  of  the  optic  nerves  ran  a  favourable  course  and  left 
no  impairment  of  sight.  Noyes^  has  recorded  the  case 
of  a  young  man  in  whom,  without  cause,  impaii-ment  of 
sight  in  the  right  eye  was  simultaneous  with  some  spinal 
symptoms,  and  a  fortnight  later  sUght  optic  netiritis  was 
found.  The  spinal  symptoms  (initial  retention  of  urine, 
tingling,  and  some  ansesthesia  in  the  legs)  did  not  increase, 
hut  the  fields  of  vision  became  changed  in  a  peculiar  and 
irregular  manner,. suggesting  an  affection  of  the  chiasma  or 
optic  tracts. 

In  a  man,  aged  fifty-two,  whose  case  has  been  recorded  by 
SteffenS  ^nd  by  Erb,*  loss  of  sight,  commencing  by  a  central 
scotoma,  and  accompanied  by  shght  neuritis,  occurred  fii'st  in 
the  left  eye,  and,  thi^ee  weeks  later,  in  the  right.  Sight 
slowly  returned,  but  three  months  later  there  was  renewed 
faiku-e  in  both  eyes  with  temporal  hemiopia,  without  marked 
ophthalmoscopic  changes.  Two  months  later  the  symptoms 
of  a  transverse  dorsal  myelitis  came  on. 

I  am  indebted  to  Dr.  Dreschfeld,  of  Manchester,  for  par- 
ticulars of  two  cases  of  coincident  nemitis  and  myelitis  which 
he  has  observed.^  One  was  a  man,  aged  forty-one,  who 
simultaneously  with  an  attack  of  double  optic  neimtis,  going 
on  to  complete  atrophy,  and  slight  mental  distiu'bance,  pre- 
sented the  symptoms  of  acute  myelitis,  from  which  he  died  at 
the  end  of  a  month.  The  necropsy  revealed  disseminated 
acute  inflammation  of  the  spinal  cord  in  the  dorsal  and  lumbal- 
regions.  The  brain  appeared  healthy.  The  other  case  was 
that  of  a  -  woman,  aged  thirty-eight,  who  died  from  res- 

1  "  Journal  of  Nervous  and  Mental  Disease,"  April,  1880. 

2  "Archives  of  Ophthalmology,"  vol.  ix.  1880,  pt.  ii.  p.  199. 

'  "  Sitzungsbericht  der  Heidelberg  Ophth.  Gesellschaft,"  1879. 
"  "  Archiv  fiir  Psychiatrie,"  vol.  x.  p.  146. 

5  The  details  of  these  cases  will  shortly  be  published  by  Dr.  Dreschfeld. 
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piratoiy  pai-alysis  six  weeks  after  the  onset  of  sjani^fcoms  of 
acute  myelitis.  Soou  after  the  paralysis  came  on,  double 
optic  neuritis  was  found  to  exist.  After  death  the  .brain 
presented  merely  signs  of  congestion,  but  the  upper  part  of 
the  spinal  cord  was  softened. 

It  is  probable  that,  in  these  cases,  the  optic  neui'itis  and 
myelitis  were  both  the  result  of  a  common  cause.  The 
coincidence  of  acute  inflammation  of  the  optic  nerve  and 
spmal  cord  is  of  considerable  interest  in  connection  with 
their  frequent  affection  in  chronic  disease.  It  is  probable, 
however,  that  in  some  cases  (Noyes,  Steffen)  the  cause  of  the 
neui-itis  was  situated  at  or  near  the  chiasma. 


Sclerosis  of  the  Cord. 

POSTERIOR  SCLEROSIS  :    LOCOMOTOR  ATAXY. 

_  Atrophy  of  the  optic  nerves  is,  as  is  well  known,  frequent 
in  locomotor  ataxy.  In  what  proportion  of  the  cases  it 
occurs  IS  difficult  to  say.  Ophthabiic  sm-geons  have  been 
impressed  with  its  frequency.  Charcot  believes  that  almost 
all  cases  of  so-called  simple  atrophy  ultimately  present  spinal 
symptoms.  Careful  statistics  show  that  the  proportion  of 
the  cases  of  simple  atrophy  in  which  spinal  symptoms  of  any 
kmd  can  be  recognized  is  about  one-half  (see  p.  96) 

But  we  must  not  infer  from  this  the  converse  proposi- 
tion that  most  cases  of  ataxy  present  optic  nerve  atrophy 
It  IS  probably  near  the  truth  to  say  that  about  one  ataxic 
m  SIX  suffers  from  optic  atrophy.  '  Of  seventy  consecutive 
cases  of  ataxy  which  have  come  under  my  observation,  only 
nme  presented  atrophy.  It  existed  in  nine  out  of  fifty-two 
cases  recorded  by  Yoigt.^  and  in  seven .  out  of  fifty-six  cases 
analysed  by  Erb.^  Thus  .of  178  cases  of  ataxy,  o^" 
atrophy  existed  m  twenty-five,  or  14  per  cent.  When  it  does 
occur,  It  IS  more  frequently  an  early  than  a  late  symptom, 


'  "Borl.  Kl.  Wochcii«chnft,"  1881,  No  3" 
'  "  Dout.  Aroli.  f.  Kl.  Med.,"  1870. 
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occurring  before  rather  than  after  the  difficulty  in  walking 
has  become  considerable.   In  the  nine  cases  above  referred  to, 
the  onset  of  the  atrophy  preceded  any  distinct  disturbance  of 
locomotion  in  eight.    In  only  one  case  did  it  develop  after 
the  inco-ordination  was  considerable,  and  in  this  the  spinal 
symptoms  came  on  very  rapidly.    When  sight  is  lost,  any 
inco-ordination  which  exists  is  greatly  increased — the  con- 
dition which  the  physician  employs  as  a  test  to  exaggerate 
the  difficulty,  the  withdrawal  of  the  guiding  visual  sensation, 
being  permanent.    The  ataxic  symptoms  are  often  so  slight 
that,  even  as  increased  by  the  blindness,  a  careful  investi- 
gation is  necessary  to  discover  them.    Blind  people  often 
walk  in  a  more  or  less  hesitating  and  uncertain  manner,  and 
the  uncertainty  of  slight  ataxy  is  easily  attributed  to  the 
blindness.     Inquiry,  however,  elicits  other  symptoms,  as 
pains  in  the  limbs,  especially  "  lightning  pains,"  and  loss  of 
sexual  power,  and  careful  observation  of  the  gait  shows  an 
unsteadiness  in  turning,  and  in  standing  with  the  feet  bare, 
and  toes  and  heels  close  together.   It  is,  however,  weU  known 
that  the  atrophy  may  occm-  before  any  obvious  symptoms 
referable  to  the  cord.    One  extreme  instance  of  this  early 
atrophy  has  come  under  my  own  observation,  in  which  the 
atrophy  of  the  discs  was  complete,  and  vision  lost  for  twenty 
years  before  the  first  symptoms  of  ataxy  showed  themselves. 
I  have  seen  another  case  in  which  the  loss  of  sight  preceded 
for  sixteen  years  distinct  spinal  symptoms.  But  in  many  such 
cases  the  loss  of  the  "knee-jerk,"^  an  early  symptom  in 
ataxy  to  which  Westphal  first  called  attention,  precedes  other 
symptoms,  and  if  looked  for  will  often  be  found  to  co-exist 
with  optic  nerve  atrophy  when  other  symptoms  of  ataxy 
are  absent.     A  verj^  marked  example  of  this  relation,  in 

^  That  is,  the  normal  jerk  of  the  leg  when  the  patella  tendon  is  struck,  the 
leg  being  in  a  position  in  which  it  is  free  to  move.  It  is  commonly  called 
the  ' '  patella-tendon  reflex. ' '  I  have  given  reasons  for  discarding  this  tei-m  as 
altogether  incorrect  in  "  Diagnosis  of  Diseases  of  the  Spinal  Cord,"  2nd  ed. 
p.  20.  It  must  not  be  hastily  infeiTed,  however,  from  the  occun-ence  of  the 
jerk,  that  the  atrophy  is  unconnected  with  disease  of  the  cord,  because 
lateral  sclerosis,  in  which  there  is  an  excess  of  the  knee-jerk,  may,  in  rare 
cases,  be  accompanied  by  optic  nerve  atrophy. 
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which  the  atrophy  existed  for  fifteen  years,  associated  only 
with  Hghtning  pains  and  loss  of  the  knee-jerk,  has  been 
related  by  Buzzard,  i  Another  early  symptom  is  the  loss  of 
the  reflex  action  of  the  pupil  to  Hght,  although  the  contraction 
occui's  on  an  effort  at  accommodation  (Argyll  Eobertson). 
The  pupHs  are  often  small  ("  spinal  myosis  ").  It  is  to  be 
remarked,  however,  that  this  may  co-exist  with  optic  nerve 
atrophy  without  any  spinal  symptom,  as  in  the  case  mentioned 
on  p.  228.  An  instance  of  the  occuiTence  of  atrophy  when 
the  spinal  symptoms  are  very  sHght  is  afforded  bv  Case  33. 

When  the  atrophy  is  advanced,  the  optic  discs  are  usuaUy 
grey,  even  to  indirect  examination,  and  to  direct  examination 
very  grey  and  mottled,  the  meshes  of  the  lamina  cribrosa 
may  or  may  not  be  visible,  the  edges  sharp  and  clear 
the  sclerotic  ring  distinct.    Sometimes  there  is  a  peculiar 
gelatmous  opacity  of  the  substance  of  the  disc.    To  ordi- 
nary dayhght  the  tint  is  a  greenish  grey;  to  gasHght  a 
bluish  or  iron  grey.    Its  characters  are  shown  in  PI.  II.  6. 
Less  commonly,  the   discs   appear  white  to  the  indirect 
method  of  examination,  but  a  grey  mottling  can  always  be 
seen  with  the  dh^ect  method.    The  vessels  are  usuaUy  of  the 
normal  si^e.    The  grey  disc  and  normal  vessels  have  been 
supposed  to  be  pecuhar  to  this  form  of  atrophy,  but  this  is 
incorrect.    The  disc  in  atrophy  from  post-orbital  pressure  on 
the  nerve,  such  as  that  shown  in  PI.  II.  3  (Case  31)  may 
present  exactly  the  characters  of  the  atrophy  of  ataxy 

A  stage  of  hyperaemia,  "  chi'onic  optic  neuritis,"  has  been 
described  by  Dr.  CUfiord  AUbut  as  sometimes  preceding  the 
atrophy,  but  the  occurrence  of  this  condition  has  not  been 
confirmed  by  other  observers.  I  have  frequently  looked  for 
it,  but  without  success. 

The  anatoxmcal  characters  of  the  atrophy  have  been  already 
described  (p.  101).  The  trunk  of  the  optic  nerve  is  commonly 
nearly  normal  m  size,  but  is  grey  and  semi-translucent.  The 
grey  degeneration  may  stop  at  the  chiasma,  but  often,  as 
Turck  pointed  out,  involves  also  the  optic  tracts,  and  can  be 
traced  to  the  external  corpora  geniculata.  The  microscopical 
'     Brain,"  1878,  No.  2,  p.  168. 
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investigations  (of  Leber  especially)  have  shown  that  the 
change  in  the  nerve  consists  of  an  increase,  in  the  interstitial 
tissue,  and  sometimes  the  formation  of  translucent  colloidal 
tissue  around  the  vessels,  as  in  PI.  XVI.  5,  together  with  a 
wasting  of  the  nerve  fibres.  The  histological  resemblance 
to  the  change  in  the  spinal  cord  is  not  so  close  as  has 
been  asserted.  Charcot  and  Abadre  have  suggested  that  the 
change  commences  in  the  nerve  fibres,  and  is  essentiaUj 
parenchymatous,  but  the  balance  of  evidence  is  not  by  any 
means  conclusively  iu  favour  of  this  view. 

The  affection  is  usually  bilateral,  although  often  more 
advanced  in  one  eye  than  in  the  other.  In  rare  cases,  one 
eye  may  be  much  affected,  and  the  other  very  little. 

Synqjtoms. — The  affection  of  sight  is  usually  characterized 
by  a  progressive  peripheral  defect  in  the  field  of  vision, 
especially  extensive  on  the  outer  side  (Forster).  It  progresses 
until  only  a  small  portion  is  left,  situated  to  the  inner  side 
of  the  blind  spot,  and  enclosing  the  fixing  point.  Centi-al 
vision  may  be  little  impaired  even  after  the  peripheral  defect 
has  become  very  great.  When  the  acuity  of  vision  is  thus 
preserved  patients  may,  for  a  long  time,  be  unaware  of  the 
affection  of  sight,  until  indeed  the  field  is  greatly  reduced. 
Sometimes  a  sector-Kke  defect  occurs,  an  example  of  which 
is  figured  at  p.  109.  Earely  one  haK  of  a  field  may 
be  lost  (Fig.  16,  p.  108).  This  has  hitherto  only  been 
observed  when  the  sight  of  the  other  eye  was  entirely 
lost. 

Colour  blindness  is  frequent,  and  is  almost  always  an 
early  symptom.  The  first  change  is  commonly  a  loss  of 
perception  of  green,  then  of  red  (see  p.  104).  Occasionally, 
as  I  have  seen,  the  defect  in  the  field  may  be  more  per- 
ceptible in  a  bright  than  in  a  dim  light,  and  the  latter  be 
preferred  by  the  patient.  The  degree  of  impairment  of 
sight,  both  in  regard  to  acuity  and  to  colour  visiou,  may 
vary  from  day  to  day,  just  as  does  the  degree  of  impair- 
ment of  sensibility  in  the  legs. 

The  manner  in  which  the  atrophy  often  precedes  the 
symptoms  of   spinal   mischief   points  to  the  anatomical 
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luclependenoe  of  the  two  aJffections,  whatever  may  be  their 
rehitious.     Pathology  verifies  this  conclusion,  for  in  cases 
in  which  both  posterior  columns  and  optic  nerves  are  affected, 
no  anatomical  continuity  of  degeneration  can  be  traced.  The 
degeneration  extends  as  far  as  the  chiasma,  but  the  tracts 
are  little  affected.     Thus  there  is  an  apparent  want  of 
correspondence  between  the  optio  and  spinal  phenomena. 
Both  ai-e,  it  is  true,  parts  of  the  sensory  nervous  system,  but 
in  the  nerve  the  seat  of  the  morbid  process  is  peripheral,  in  the 
cord  it  is  central.    It  is,  however,  asserted  by  Pierret,i  that 
this  opposition  is  apparent  only.    Although  the  degeneration 
of  the  optic  nerves  can  be  traced  only  as  far  as  the  chiasma, 
he  has  fi-equently  foimd,  in  the  corpora  quadrigemina, 
anterior  and  posterior,  a  process  of  sclerosis,  which  thus,  at 
the  root  of  the  optic  nerve,  represents  the  sclerosis  at  the  roots 
of  the  spinal  nerves.    Fui'ther,  the  latter  may,  he  says,  be 
found  changed  in  the  same  manner  as  the  optic  nerve.  On 
examination  of  the  terminal  expansions  of  the  nerves  of  the 
anaesthetic  and  painful  regions  he  has  found  in  two  cases  the 
evidence  of  lesions  of  these  nerves  perfectly  comparable  to  tliat 
which  constitutes  optic  nerve  atrophy.    The  farther  fi-om  the 
peripheral  termination  the  nerves  are  examined,  the  slighter 
do  the  changes  become,  and  soon  they  disappear,  and  the 
nerves  are  healthy,  untH  the  posterior  columns  are  reached.' 
Thus,  according  to  this  view,  in  locomotor  ataxy  we  have 
a  combined  peripheral  and  central  change  in  the  sensory 
nervous  system ;  and  it  has  been,  merely  an  accident  of 
pathological  progTess  that  attention  has  been  primarily  fixed 
on  the  central  alteration  in  the  cord  and  the  peripheral 
process  in  the  optic  nerve. 

The  course  of  the  optic  nerve  atrophy  is  very  like  that  of 
the  cord  degeneration.    Recovery  of  sight,  if  ever  observed 
IS  a  still  rarer  event  than  recovery  of  co-ordination  in  the 
limbs.    The  interference  mth  the  function  of  the  posterior 
columns  of  the  cord  may,  in  a  recent  case,  be  out  of  pro- 

'  Quoted  by  Rol.in,  op.  cifc.  The  statoniouts  iu  iho  text  are  pMrtly 
derived  fr..m  a  coninmnicatiou  M.  riorrot  hu«  kiudly  nutde  to  nte  on  tl.u 
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portion  to  structural  cliange,  but  in  the  eye  this  is  rare,  and 
the  structural  change  is  that  on  which  our  prognosis  is  based. 
At  the  same  time  an  arrest  of  progress  is  sometimes  obtained, 
as  it  is  in  the  ataxy.  Although  ultimately  almost  all  cases 
increase,  yet  the  progress  is  often  very  slow,  and  many  years 
may  pass  before  even  a  small  field  is  finally  lost.  The 
perimeter  affords  valuable  aid  in  estimating  changes,  which 
patients  are  apt  to  regard  too  favourably. 

LATERAL  SCLEROSIS. 

Ophthalmic  changes  are  very  rare  in  cases  which  present 
the  symptoms  of  primary  lateral  sclerosis  of  the  cord.  In 
one  or  two  cases,  however,  I  have  seen  grey  atrophy  slowly 
supervene,  similar  in  character  to  that  met  with  in  locomotor 
ataxy.    One  such  case  is  appended  (Case  34). 

INSULAR  (disseminated)  SCLEROSIS. 

Amblyopia  occasionally  occurs  in  insular  sclerosis  of  the 
brain  or  cord,  but  very  rarely  goes  on  to  complete  loss  of 
sight.  It  is  often  imattended  by  the  ophthalmoscopic  signs  of 
atrophy ;  the  examination  is  frequently  difficult  on  accotmt 
of  the  associated  nystagmus.  In  such  cases  the  optic  nerves 
may  be  found  to  be  occupied  by  patches  of  sclerosis,  similar 
to  those  Avhich  occur  elsewhere.^  The  nerve  fibres  passing 
through  are  not  destroyed,  their  axis  cylinders  persist,  and 
retain  impaired  functional  power,  although  theu-  medullary 
sheath  may  disappear. 

Occasionally,  however,  atrophy  of  the  optic  nerves  is 
observed  in  this  affection  quite  similar  in  its  character  to 
that  seen  in  ataxy,  attended  by  a  similar  loss  of  vision, 
progressing  to  complete  bhndness. An  instance  of  this  is 
afforded  by  Case  34^,  appended. 

1  Charcot:  "Le9ons  sur  les  Maladies  du  Systeme  Nerveux,"  t.  i.  p. 
206. 

-  Magniui:  "Arch,  do  Physiologic,"  t.  ii.  p.  705.  "Liouville:  "M6- 
moircs  de  la  Soc.  do  Biologic,"  18G8,  p.  2oI. 
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Cakies  of  the  Spine. 

Caiies  of  the  spine  in  tHe  dorsal  region  is  unattended  by 
ocular  changes.  Bull  ^  has  recorded  an  examiuation  of  fifty 
cases,  but  the  changes  he  met  with,  confessedly  rare,  are  of 
doubtful  pathological  character,  being  confined  to  fulness  of 
the  retinal  vessels,  and  sometimes  dilatation  of  the  capillaries 
of  the  disc.  When  the  caries  is  in  the  cervical  region,  marked 
congestion  of  the  disc  has  been  described.  In  one  case  under 
my  own  observation  the  discs  were  red,  and  there  was  much 
white  tissue  about  the  vessels,  very  conspicuous  against  the 
red  disc  (as  in  PI.  I.  2),  but  the  margins  of  the  side  were 
quite  clear,  and  the  pathological  nature  of  the  appearance 
was  somewhat  doubtful.  Abadie^  has  recorded  a  case  in 
which  atrophy  of  the  optic  nerves  supervened,  and  attributes 
it  to  meningitis  ascending  to  the  base  of  the  brain,  of  which, 
however,  there  was  no  other  evidence. 

Injuries  to  the  Spine. 

The  subject  of  the  changes  in  the  optic  discs  in  spinal 
injmies  has  received  a  large  amoimt  of  attention  in  conse- 
quence of  the  jDrominence  which  "  railway  cases  "  have  given 
to  this  class  of  accident.  In  its  scientific  relations  the  sub- 
ject has  not  escaped  the  sinister  influence  which  Litigation 
exercises  on  the  investigation  of  facts,  and  there  is  no  doubt 
that  the  pathological  nature  of  many  of  the  appearances 
described  in  these  cases  has  been  the  result  of  an  affection  of 
the  mind  of  the  observer,  rather  than  of  the  eye  observed. 
Still  it  seems  well  established  that  in  some  cases  of  spinal 
injury  ocular  changes  supervene,  and  the  observations  of 
Clifford  Allbutt  especiaUy  show  that  they  occm-  with  greater 
frequency  the  higher  up  the  injury  is.  The  changes  are 
those  of  simple  congestion,  congestion  with  oedema,  and  slight 
neuiitis,  uniform  redness  of  the  disc,  and  concealment  of  the 

'  "Am.  .Joiinml  of  Mud.  Suiuucc,"  July,  1875. 
'  "  J3iill.  do  la  Hoc.  du  Cliir.,"  ,Jaii.  12,  1870. 
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outlines  so  that  the  position  of  the  disc  may  ultimately  he 
recognized  only  hy  the  convergence  of  the  vessels.  In  one 
case  a  "  daffodil  colour  "  was  descrihed.  Sight  is  a  little,  hut 
not  much,  affected,  and  the  condition,  which  is  of  slow  onset 
and  course  (coming  on  some  weeks  after  the  injury),  usually 
passes  away.  A  remarkable  case  of  this  kiad  has  heen 
described  by  Thorowgood.^  A  ghi,  set.  twelve,  after  a  blow 
on  the  lower  part  of  the  back,  complained  of  pain  and 
tenderness  at  the  neck,  with  muscular  stiffness.  A  week 
after  this  some  dimness  of  sight  came  on  and  increased, 
untn  five  weeks  after  the  blow  sight  was  lost,  and  well- 
marked  optic  neiuitis  was  found.  Leeches  and  mercury 
were  employed,  and  the  discs  and  sight  recovered  completely. 

It  has  been  supposed  (especially  by  Mr.  Wharton  Jones) 
that  a  distiirbance  of  the  sympathetic  is  the  cause  of  the 
ocular  symptoms  in  spinal  injury.  In  cases  of  actual  disease 
of  the  sympathetic,  however,  no  ophthalmoscopic  change  has 
been  found  (Hughhngs- Jackson,  Eiegel,  and  Jolly).  Clifford 
Allbutt  suggests  that  they  may  be  the  result  of  "  meningeal 
irritation"  passing  up  to  the  base  of  the  brain,  but  other 
evidence  of  such  irritation  has  not  been  recognized. 

FUNCTIONAL  DISEASES  OF  THE  NERVOUS  SYSTEM. 

Exophthalmic  Gtoitre. 

The  conspicuous  ocular  symptoms  which  form  part  of 
Graves'  disease  might  lead  to  the  expectation  that  changes  iu 
the  fundus  oculi  would  be  found  in  that  affection.  As  a  rule, 
however,  it  is  not  so.  The  prominence  of  the  eyeballs  does 
not  lead  to  any  alteration  in  the  optic  nerve.  The  retinal 
arteries  participate  in  the  general  arterial  dilatation,  which 
occurs  so  uniformly  in  the  disease,  and  is  ascribed  to  a 
paralysis  of  the  sympathetic  vaso-motor  fibres.  The  arteries 
are  larger  than  normal,  and  when  their  com'se  is  favoimxble 
for  their  comptuison  with  the  veins,  the  two  may  be  observed 

1  "  Cliii.  Trans.,"  viii.  1875,  p.  80. 
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to  be  nearly  equal  in  size,  clearly  in  consequence  of  arterial 
dilatation.  The  strong  pulsation  which  occurs  in  the  arteries 
of  the  head  and  neck,  in  consequence  of  their  dilatation  and 
of  the  excited  action  of  the  heart,  may  be  visible  in  the 
retina  as  a  spontaneous  arterial  pulsation,  as  Becker  first 
pointed  out.  He  has  found  it  in  six  out  of  seven  cases,  and 
remarks  that  it  varies  in  degree,  and  may  at  times  be 
irrecognizable.^ 

Chorea. 

Embolism  of  the  central  artery  of  the  retina  is  an  ex- 
tremely rare  result  of  the  endocarditis  which  is  generally 
foimd  (post-mortem)  to  be  associated  with  the  disease  in 
severe  cases.  Only  two  instances  have  been  recorded;  the 
best  marked  case  is  that  of  Swanzy,  of  Dublin.^  The 
embolism  occixrred  at  the  time  of  the  commencement  of  the 
chorea,  and  was  in  the  left  eye.  The  chorea  was  most  severe 
on  the  left  side.  The  state  of  the  heart  is  not  mentioned. 
The  other  case  is  recorded  by  Forster,  but  was  not  seen  imtil 
some  time  after  its  occiuTence.  The  patient,  a  child,  had 
suffered  fi'om  chorea  for  some  years,  and  dming  the  chorea 
had  lost  the  sight  of  one  eye.  The  disc  was  atrophied,  and 
the  ai-teries  very  small. 

It  is  probable  that  double  optic  neuritis,  slight  in  degree, 
may,  in  rare  instances,  occur  during  chorea,  just  as  it  does  in 
some  other  diseases  attended  with  considerable  functional 
disturbance  of  the  brain.  Such  a  condition  was  seen  by 
liughlings- Jackson  in  a  case  of  hemichorea,  right-sided. 
When  first  observed  the  discs  were  hypera3mic,  badly 
margined,  the  veins  large  and  irregular.  The  change  was 
most  marked  in  the  left  eye.  The  appearance  increased  with 
the  chorea,  and  disappeared  with  recovery.  Bouchut  has 
figured  white  exudation  on  and  about  the  disc  in  a  case  of  a 
thii'd  attack  of  severe  chorea.  In  thi^ee  cases  of  chorea  which 
have  come  under  my  notice  slight  optic  neuritis  existed.  In 

'  "Kl.  MoiwLsbl.  f.  Augenli.,''  Jiiu.  1880. 
'  "Ophth.  JJosp.  Rq..,"  viii.  181. 
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one  of  these  there  was  also  kidney  disease  and  slight  retinal 
changes  due  to  this  cause,  so  that  it  is  uncertain  whether 
the  nemitis  was  due  to  the  cerebral  or  the  renal  affection. 
It  is  not  improbable  that  it  was  due  to  both,  for  reasons 
which  are  given  in  a  subsequent  page  (optic  neui'itis  in 
Bright's  disease,  p.  191).  In  the  other  two  cases  which  are 
described  in  the  appendix  (Cases  53  and  54)  the  neuritis  was 
apparently  the  result  of  the  cerebral  disease.  The  complica- 
tion is,  however,  extremely  rare.  During  the  last  twelve 
years  I  have  examined  with  the  ophthalmoscope  a  large 
number  of  cases  of  chorea,  but  have  met  with  morbid 
changes  in  no  other  instance. 

Neuralgia  and  Migraine. 

Occasionally  atrophy  of  the  optic  nerve  has  been  observed 
in  cases  of  severe  unilateral  neuralgia  of  the  fifth  nerve.  Its 
origin  is  obscure.  Temporary  amaurosis,  supposed  to  be 
"reflex,"  is  more  common.  The  transient  disturbances  of 
sight,  temporary  amaurosis,  hemiopia,  &c.,  which  accompany 
migraine  are  well  known.  Now  and  then  atrophy  of  the 
oj)tic  nerve  has  been  observed  to  follow  repeated  attacks, 
and  Hutchinson  has  associated  the  thi'ee  symptoms  of 
migraine,  amaurosis,  and  xanthelasma.  Glaucoma  is  some- 
times observed  in  cases  in  which  there  has  been  long-standing 
liability  to  unilateral  neuralgia  of  the  fifth  nerve.  It  has 
been  proved  that  ii'ritation  of  the  fifth  nerve  may  increase  the 
intra-ocular  tension.^ 

Idiopathic  Epilepsy. 

Inter -par  oxysmal  State. — ^In  idiopathic  epilepsy  the  appeai'- 
ance  of  the  fundus  oculi  between  the  paroxysms  is,  as  a  rule, 
normal.  Some  observers  have  described  changes  in  the  optic 
discs,  and  increased  vascularity,  distended  retinal  vessels,  and 
the  like.  I  have  examined  very  carefully  about  a  thousand 
epileptics,  and  have  found  that  in  most  cases  every  character 

'  HiiDpel  and.  Griiuliageu :  "  Aruh.  f.  OpLtli.,"  volb.  xiv.  und  xvi 
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of  the  fundus  was  such  as  is  presented  by  persons  not 
epileptic.  Now  and  then  an  unduly  red  disc  is  to  be  seen, 
but  not  more  frequently  than  in  persons  not  epileptic,  and  in 
most  cases  it  is  explicable  by  the  ocular  conditions — a  point 
too  little  attended  to  in  medical  ophthalmoscopy.  The  only 
deviation  from  the  normal  state  of  the  fundus  which  has 
seemed  to  me  frequent,  is  an  unusual  equality  in  size  of 
the  retinal  arteries  and  veins.  The  latter  are  not,  as  a  rule, 
larger  than  normal,  and  the  arteries  appear  as  if  large  from 
a  lax  state  of  wall.  Spontaneous  pulsation  in  the  veins  has 
been  described  by  Kostl  and  Niemetschek  ^  as  especially 
frequent  in  epileptics  :  it  is  certainly  not  more  frequent  in 
them  than  in  individuals  who  are  not  epileptic. 

During  the  paroxysm  the  appearance  of  the  fundus  has 
been  described  variously  by  different  observers.  For  obvious 
reasons,  the  difficidties  in  the  examination  are  great,  and 
opportimities  are  rare.  The  only  change  which  seems  well 
established,  is  that  the  retinal  veins,  during  the  stage  of 
lividity,  become  much  distended.  Eegarding  the  state  of 
the  arteries,  there  is  considerable  doubt.  On  theoretical 
grounds,  because  contraction  of  the  cerebral  arteries  is 
supposed  to  be  the  immediate  cause  of  a  fit,  it  has  been 
expected  that  contraction  of  the  retinal  arteries  would  also 
be  seen,  and  De  Wecker  has  described  a  sensible  diminution 
in  the  size  of  the  arieries  dming  the  pallor,  but  Kostl  and 
Niemetschek  thought  that  they  recognized  in  one  case 
dilatation  of  the  arteries  dining  an  attack.  Observation, 
however,  of  the  size  of  the  vessels  by  the  indirect  method,  is 
of  small  value. 

In  a  case  of  convulsions  from  meningeal  htemoiThage,  in 
which  there  was,  however,  no  initial  paUor  of  face,  and  also 
in  a  case  of  severe  one-sided  fits,  I  have  been  able  to  keep 
a  retinal  artery  and  vein  under  (direct)  view  through  the 
whole  of  a  severe  fit,  from  before  its  commencement  until 
after  its  close.  In  neither  case  did  the  retinal  artery  present 
the  shghtest  change  in  size.  During  the  stage  of  Uvidity, 
the  vein  became  large  and  dark.    In  a  case  of  chronic  local 

'  "ProgcrVierteljahrcHohr.,"  vols.  o.vi.  anrl  ovii. 
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meningitis  of  the  motor  region  of  the  left  hemispliere 
(Case  2),  by  galvanizing  the  region  of  the  cervical  sympa- 
thetic, I  was  able  to  produce  the  aura  with  which  the  fits 
commenced,  and  once  watclied  the  retinal  vessels  by  the 
direct  method  during  the  operation,  but  no  change  in  their 
calibre  was  to  be  observed,  although  the  aura  Avas  so  intense 
as  almost  to  pass  into  a  fit.  Clifford  Allbutt,  during  a 
fit,  has  observed  pallor  of  the  discs,  and  a  similar  con- 
dition has  been  seen  by  Hughlings- Jackson  and  ArHdge,^ 
immediately  after  a  fit,  in  several  cases.  During  an  attack 
of  epileptiform  amaurosis.  Dr.  Jackson  failed  to  see  any 
change  in  the  fimdus  which  he  was  at  the  time  comparing 
with  a  drawing  of  it.  After  a  second  attack  the  veins  appeared 
a  little  paler  than  before.^  I  have  repeatedly  examined 
patients  immediately  after  fits,  but  without  being  able  to 
satisfy  myself  that  there  was  any  difference  from  the  appear- 
ance of  the  disc  and  vessels  at  other  times.  It  is  possible  that, 
as  Knies^  has  suggested,  changes  in  the  size  of  the  vessels 
sometimes  described,  may  be  due  to  a  sudden  alteration  in  the 
intra-ocular  pressure  from  changes  in  the  accommodation. 

In  cases  of  epilepsy  in  which  the  fits  were  frequent,  Clifford 
Allbutt  has  seen  hypersemia  of  the  discs,  and  even  some 
exudation  into  them.  As  a  rule,  my  own  observations 
have  given  quite  negative  results.  In  one  case,  however, 
I  met  with  marked  changes  in  the  discs,  developed  imder 
observation  dm-ing  a  series  of  exceedingly  severe  convulsive 
attacks,  recurring  at  short  intervals  for  several  days.  The 
patient  was  a  young  man,  and  the  convulsions  were  of 
hysteroid  type — paroxysms  of  struggling,  arching  of  back, 
throwing  about  of  head  and  limbs,  so  intense  that  the  united 
strength  of  three  or  four  persons  was  required  to  keep  the 
man  in  bed.  They  were  accompanied  by  loss  of  conscious- 
ness. Bromide  and  other  remedies  produced  no  effect,  and 
the  convulsions  continuing  unabated  imtil  ice  was  applied  to 
the  cervical  spine,  when  the  attacks  at  once  ceased.  The 

'  "West  Riding  Asylum  Reports,"  voL  i. 
=  "Lancet,"  Feb.  17,  1874. 

^  "  Sitzimgsbericht  dei*  Heidelburg  Ophth.  Gesellsch.,"  1877,  p.  61. 
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optic  discs,  after  some  days  of  convulsion,  became  reddened 
and  veiled,  so  that  their  edges  were  quite  invisible,  and  there 
■was  distinct  swelling.  After  the  cessation  of  the  fits  the  discs 
gradually  resumed  their  normal  aj^pearance.  This  patient, 
about  three  months  later,  died,  after  a  series  of  true  epilepti- 
form convulsions  beginning  in  the  left  hand.  Post-mortem, 
no  trace  of  disease  was  visible  in  the  brain  to  naked-eye 
examination. 

It  might  be  expected  that  the  retinal  vessels  would  often 
give  way  dimng  the  violent  venous  stasis  of  an  epileptic  fit, 
just  as  do  those  of  the  conjunctiva.  As  abeady  stated,  retinal 
haemorrhage  is  rarely  observed  under  the  circumstances,  no 
doubt  on  accoimt  of  the  support  afforded  to  the  walls  of  the 
vessels  by  the  intra-ocular  tension. 

It  must  be  remembered  that  many  cases  of  apparently 
idiopathic  epilepsy  may  present  traces  of  old  optic  neuritis  or 
choroiditis— indicative,  the  former  certainly,  the  latter  pro- 
bably, that  the  convulsions  originated  in  organic  brain 
disease ;  the  choroiditis  indicating  former  syphilis.  Traces  of 
old  optic  neuritis  are  especially  common  in  cases  of  epilepsy 
due  to  blows  on  the  head.  It  must  also  be  remembered  that 
chronic  convulsions  resembHng  idiopathic  epUepsy  may  occur 
m  the  subjects  of  lead-poisoning  and  chronic  renal  disease,  in 
each  of  which  optic  papillitis  may  be  present. 


Hysteria. 

Although  functional  disturbances  of  sight  (single  or  doiible 
amblyopia,  hemiopia,  colour-blindness,  often  with  pain  on 
use  of  the  eyes)  occur  occasionally  in  the  hysterical,  ophthal- 
moscopic changes  are  very  rare.  Atrophy  of  the  optic  nerve 
has  been  met  with  in  one  or  two  cases,  but  was  probably  an 
accidental  eomcidence.  When  there  is  extreme  amblyopia, 
dilatation  of  vessels  and  serous  transudation,  into  the  retina 
have  been  seen  by  Landolt.  The  chi-onic  perineuritis  described 
by  Galezowski  m  one  case  must  be  regarded  as  altogether 
exceptional.    In  hystero-epilepsy  also  there  are,  as  a  rule,  no 
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oplithalmoscopic  changes,  but  after  extremely  severe  and 
repeated  fits,  slight  alteration  may  he  met  with,  as  in  the 
case  described  in  the  section  on  Epilepsy. 

Insanity. 

The  frequency  with  which  pathological  appearances  are  to 
be  recognized  with  the  ophthalmoscope  in  cases  of  iiisanity 
has  been  very  variously  stated.  The  discrepancy  between, 
observers  is  so  great,  that  it  seems  certain  undue  weight  has 
been  given  by  some  to  appearances  which  are  not  uncommon 
in  normal  conditions.  The  observations  in  which  changes 
were  f  otmd  in  a  large  proportion  of  the  cases  examined  must 
therefore  be  received  with  considerable  reserve.  As  an 
instance  of  the  different  conclusions  which  have  been  reached 
may  be  cited  the  observations  of  Tebaldi,^  who  found  changes 
in  three-quarters  of  the  cases  examined;  and  of  Schmidt- 
Eimpler,2  ^j^q  found  changes  only  in  thirteen  out  of  128 
cases,  and  some  of  the  thirteen  he  considered  as  doubtful. 
An  even  more  striking  instance  of  this  discrepancy  is  afforded 
by  two  observers  of  the  appearances  in  general  paralysis,  one 
of  whom  described  atrophy  as  existing  in  eight  out  of  every 
nine  cases  examined,  while  the  other  found  hypereemia  in 
about  the  same  proportion. 

It  must  be  remembered,  in  estimating  the  significance  of 
the  considerable  changes  sometimes  fotmd,  that  the  cases  of 
"  organic  "  brain  disease,  tumour,  softening,  chronic  menin- 
gitis, and  the  like,  in  which  mental  distm-bance  is  prominent, 
occasionally  find  their  way  into  asylums. 

General  Paralysis  or  the  Insane.— This  disease  is 
more  closely  allied  to  some  spinal  degenerations  than  to 
other  forms  of  mental  derangement.  Unequivocal  changes 
in  the  eye  have  been  found  much  more  frequently  than 

>  Nagol's  "  Jahresbericht,"  1870,  p.  374,  from  the  « Riviata  Clinica," 
1870. 

^  "  Ann.  d' Oculist.,"  vol.  Ixxiv.  187'),  p.  2G7. 
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in  any  otlier  form  of  insanity.  Loss  of  siglit  lias  been 
known  since  the  time  of  Calmeil  as  an  occasional  com- 
plication;  but  in  a  considerable  degree  it  is  rare.  Billod 
noted  complete  blindness  in  only  three  out  of  400  cases.^ 
The  loss  of  sight  has  been  proved  to  depend  on  grey  atrophy 
of  the  optic  nerves,  similar  to  that  which  oociu-s  in  spinal 
disease.  The  retinal  vessels  have  been  normal  in  size  or 
nan-owed  (Magnan).  In  its  slighter  degrees,  it  afPects  one 
eye  more  than  the  other,  and  its  occurrence  may  easily  be 
overlooked  iinless  the  ophthalmoscope  is  used.  Even  in 
sKght  degree  it  is  not  a  very  frequent  symptom.  Galezowski 
foimd  it  in  one  only  of  forty  cases  examined.^  Boy,  of  eighty 
cases  very  carefidly  examined,  found  commencing  atrophy, 
with  amblyopia,  in  four  only.^  Jehn  found  distinct  atrophy 
m  seven  cases  out  of  forty-seven :  in  four  double,  in  thi^ee 
single.'' 

As  in  locomotor  ataxy,  it  may  be  an  early  event,  and  may 
even  precede  the  other  symptoms  of  the  disease.  Magnan 
has  observed  the  affection  of  sight  to  commence  two  and  four 
years  before  the  other  symptoms  of  general  paralysis.    In  a 
case  recorded  by  Nettleship,  grey-white  atrophy  of  the  disc 
m  a  man  aged  thii-ty-five,  with  slight  unsteadiness  of  gait' 
was  followed,  nine  months  after  the  onset  of  the  amblyopia' 
by  mental  symptoms  which  developed  into  general  paralysis 
Mr.  Nettleship  has  informed  me  that  he  has  since  seen  three 
or  four  similar  cases. 

It  is  said  by  Jehn  and  Boy  that  the  amblyopia  commences 
with  defective  colour-vision,  just  as  it  may  do  in  locomotor 
ataxy  As  another  point  of  contact  between  the  two  diseases 
It  IS  of  interest  to  note  that  Westphal  has  shown  that  sclerosis 
of  the  postenor  or  lateral  columns  of  the  cord  is  occasion- 
ally found  m  general  paralysis.  It  has  not  yet  been  ascer- 
tamed  whether  atrophy  of  the  optic  nerves  is  especially 
common  m  such  cases. 

aMagnan«  has  found  after  death  the  optic  nerves  grey  in 

2  "L  Union  Med.,"  vol.  xxxi.  1865  D  404  3  «  n,^     i   r.   •  „ 

'  "  Allg.  Zcit.  f.  Psych  "  XXX  '510       Tu  n  ^ 


178 


MEDICAL  OPHTHALMOSCOPY. 


coloui",  and  sometimes  reduced  to  a  thii-d  of  tlieii-  volume,  and 
tlie  cliiasma  and  optic  tracts  also  atrophied.  The  medullary 
sheaths  of  the  nerve  fibres  had  disappeared ;  the  walls  of  the 
vessels  were  thickened  and  covered  with  nuclei.  The  changes 
were  most  marked  in  the  circumferential  part  of  the  nerve, 
giving  rise  to  a  zone  of  sclerosis  from  whicli  thick  connective- 
tissue  septa  extended  into  the  central  part  of  the  nerve, 
limiting  irregular  spaces  containing  degenerated  nerve  fibres. 
Magnan  found  analogous  changes  in  the  motor  nerves  to  the 
eyeball.  He  regards  the  process  as  starting  from  the  walls 
of  the  vessels,  and  as  part  of  a  general  change  in  the  central 
nervous  system,  commencing  in  the  superficial  layers. 

The  atrophy  usually  begins  us  such  in  the  simple  form, 
but  Magnan  and  CHfford  Allbutt  have  described  an  initial 
stage  of  hypersemia — uniform  redness  of  the  optic  discs,  Avith 
softened  edges.  Leber  and  other  observers  have  failed  to  find 
this.  Well-marked  papillitis  was  found  by  Boy  in  one  case, 
and  in  another  he  observed  small  heemorrhages  along  a  few 
of  the  veins.  Neuritis  was  also  seen  in  one  case  by  J ehn. 
"  Peripapillary  oedema,"  a  "  brownish  circle  aro\md  the 
papilla,"^  was  observed  in  some  cases  by  Magnan  and  Grale- 
zowski.  Uhthoff  found  distinct  hypersemia  and  opacity  of 
the  papilla  in  a  case  in  which  sight  had  failed  in  one  eye 
for  six  weeks  only,  and  was  reduced  to  ^  with  concentric 
limitation  of  the  fields  for  white  and  colour's.  Yoisin 
described  an  undue  tortuosity  and  dilatation  of  the  retinal 
arteries,  while  by  Magnan  and  others  a  grey  or  white  line 
along  the  vessels  was  frequently  observed.  Jehn  described 
the  arteries  as  of  very  small  size  in  some  cases.  Bouchut  has 
figured  aneurisms  of  the  branches  of  the  central  arier}'-  from 
two  general  paralytics.  Most  of  the  cases  I  have  examined 
in  various  stages  of  the  disease  presented  perfectly  normal 
conditions.  In  one  case  only  was  there  the  appeai'ance  of 
simple  congestion  of  the  disc. 

Mania. — Diuing  a  paroxysm,  Clifford  Allbutt  in  one  case 
found  pale  discs;   in  others  the  discs   were  lij^ierremic. 

1  Tho  nafciu-e  of  this  appcarimoe  is  questionable.  CEdema  usually  wiuses  a 
pale  halo  around  the  disc  as  in  Vl.  I.  3. 
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Noyes'  desmbed  liy|jerjBinia  in  fom-tei)n  and  anaemia  in  six 
out  of  twenty-six  cases.  Dr.  Savage,  of  Betlilem  Hospital, 
has  informed  me  that  he  has  noted  pallor  of  the  discs  in 
some  cases,  aind  in  others  imdue  fulness  of  retinal  veins, 
but  no  other  change.  Of  several  cases  I  have  examined,  in 
one  only  was  there  a  pathological  appearance,  undue  and 
imiform  redness  of  the  discs,  with  distinctly  softened  edge. 

Melancholia.— Most  observers  have  reported  the  ophthal- 
moscopic appearances  in  melanchoHa  to  be  normal,  and  with 
this  my  own  observations  entirely  agree.  John,  however, 
described  hypememia  in  some  of  forty  cases  examined,  and  in 
two  there  was  actual  neuritis,  which  he  supposes  to  be  due  to 
meningitis.  Neither  in  mania  nor  melancholia  has  Magnan- 
found  any  change  worthy  of  note. 

Dementlv.— In  chronic  dementia,  Dr.  CKfford  Allbutt,. 
classing  "  worn  out  lunatics  of  all  sorts  "  in  the  category'" 
found  changes  in  twenty-three  cases  out  of  thirty-eight— 
in  some  atrophy,  in  others  hypersemia.  Noyes  found  hyper- 
aemia  in  two-thirds  of  the  cases  examined,  atrophy  in  none. 
Jehn  and  Klein  coidd  find  no  change  in  the  discs  in  any 
cases  examined. 

In  acute  dementia  CHfford  Allbutt  found  no  change. 
"Antemia  of  the  fimdus "  with  "  osdema  of  the  retina 
around  the  disc  "  have  been  described  by  Aldridge.^ 


DISEASES  OF  THE  UEINAEY  SYSTEM. 
Bright's  Disease. 

In  all  fonns  of  renal  disease  loss  of  sight  from  urjBmic 
poisoning  may  occur.^  Its  characteristics  are  the  sudden 
onset,  completeness,  the  usual  absence  of  ophthalmoscopic 

^  "American  Jounial  of  Insanity,"  1872. 

-  Quoted  by  Eobin,  loc.  cit.  p.  287. 

3  "  "West  Riding  Asylum  Reports,"  vol.  iii 

«  The  association  of  tmnsient  amaurosis  with  dropsy  after  scarlet  fever 
was  noted  m  1812  by  Wells  ("Transactions  of  a  Society  for  the  Improvement 

IV  2 


180 


MEDICAL  OPHTHALMOSCOPY. 


changes,  excej^tiiig  sucli  as  may  have  before  existed,  the 
preservation  of  the  reaction  of  the  pupil,  and  the  quick  dis- 
appearance of  the  symptom  when  the  blood  state  is  relieved 
by  purgation  or  diaphoresis. 

To  the  almost  invariable  rule  that  the  ophthalmoscopic 
appearances  are  unaffected  by  uraemia,  a  few  exceptions  have 
been  recorded.  Thus,  in  a  case  of  uremic  amaurosis,  slight 
oedema  of  the  papilla,  passing  away  with  the  return  of 
sight,  in  the  course  of  a  few  hom-s,  was  observed  by  Dobro- 
wolsky.^  Again,  Litten^  has  recorded  a  case  of  granular 
kidney  in  which  frequent  ursemic  attacks  occurred  with 
coma,  convulsions,  and  vomiting.  Characteristic  albuminuric 
retinitis  was  present,  and  a  considerable  amount  of  oedema  of 
the  papilla,  causing  swelling  and  peripapillary  cloudiness. 
During  each  attack  of  m-eemic  symptoms  the  swelling  of  the 
papilla  and  the  adjacent  opacity  increased,  and  the  veins 
became  more  tortuous.  After  the  attack  was  over,  the 
changes  resumed  their  usual  degTee. 

In  diseases  of  the  kidney  of  considerable  dui-ation, 
the  vessels  of  the  retina  may  present  changes  which  they 
undergo  in  common  with  the  vascular  system  of  the  body 
generally.  The  tendency  to  haemorrhage  which  exists  in 
so  marked  a  degree  in  many  cases  of  chronic  Bright's 
disease  may  lead  to  simple  retinal  hsemon-hage.  Lastly, 
considerable  changes  are  often  seen  in  the  retina,  which 
vary  greatly  in  different  cases,  and  ai-e  commonly  described 
by  the  general,  but  not  very  accurate,  term  of  "retinitis 
albuminurica." 

Vessels— Aocording  to  my  own  observations,^  in  some 
cases  of  chronic  renal  disease,  especially  of  the  granular 

of  Medical  and  Chirurgical  Knowledge,"  vol.  iii.)-  The  first  observation 
of  actual  changes  in  the  retina  was  made  (post  mortem)  by  Turck  in  1850 
('•  Zeitschrift  der  Wiener  Aerzte,"  No.  4,  ISoO).  The  microscopical  changes 
were  first  carefully  studied  by  Zencker  ("Arch,  fiir  Ophth."  ii.  112)  and 
Virchow  ("Arch,  fiir  Path.  Anat."  x.  1856,  p.  178). 

'  "Klin.  Monatsbl.  fiir  Augenheilk."  March,  1881,  p.  121. 

2  "Charite  Annalen,"  1870,  p.  UiO. 

2  "British  Medical  Journal,"  December  9,  187G. 
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form,  there  is  to  be  seen  a  notable  diminution  in  size  of  the 
retinal  arteries,  independently  of  the  existence  of  any  special 
retinal  disease.    The  veins  are  in  such  cases  not  larger  than 
the  normal,  but  the  arteries  ai-e  not  more  than  one-half  or 
even  one-third  the  diameter  of  the  veins  (PI.  IX.  2),  instead 
of  being  two-thirds  or  three-quarters  the  diameter.  The 
comparison  can  only  be  made,  as  abeady  stated  (p.  9), 
between  arteries  and  veins  which  run  side  by  side  and 
coiTespond  in  distribution.    Sometimes  the  arteries  can  be 
seen,  even  by  the  direct  examination,  as  lines  only  (PI.  IX. 
4).     I  have  only  observed  this,  however,  when  papillary 
obstruction  co- existed.     The  size  of  the  arteries  may  then 
be  less  than  is  ever  seen  in  simple  papillitic  obstruction 
A\ithout  Bright's  disease.    Yery  often,  when  slight  swelling 
of  the  retina  co-exists,  the  arteries  are  invisible  beyond  the 
papilla  (PI.  IX.  3,  X.  1),  due  in  part,  I  believe,  to  their 
extremely  small  size.    When  this  reduction  in  size  exists  the 
pulse  usually  presents  marked  incompressibility.    A  reduc- 
tion in  size,  in  one  case  of  acute  passing  into  chronic 
Bright's  disease,  was  observed  to  coincide  with  a  very  marked 
increase  in  the  tension  of  the  pulse.    The  contraction  is  not 
visible,  however,  in  all  cases  in  which  the  arteries  are  tense. 
In  the  absence  of  any  cause  for  the  reduction,  it  must  be 
ascribed  to  arteriole  contraction,  and  constitutes  evidence  of 
some  weight  in  support  of  the  view  of  Dr.  G.  Johnson  that 
such  contraction  exists,  and  causes  the  hypertrophy  of  the 
muscular  coat  of  the  artery.    It  is,  as  just  stated,  to  be  seen, 
m  some  cases,  independently  of  any  retinal  disease,  but  is  not 
invariable  even  when  the  tension  of  the  pulse  is  very  high. 
This  may  in  some  cases  be  due  to  degenerative  changes  in 
the  walls  of  the  vessels,  as  in  PI.  XII.  1,  in  which  no 
contraction  can  be  perceived. 

According  to  Braily  and  Edmunds,^  the  walls  of  the  retinal 
arteries  are  constantly  altered  in  chronic  Bright's  disease, 
even  when  no  abnormal  appearances  can  be  seen  with  the 
ophthalmoscope.  The  thickening  consists  of  a  growth  of 
tissue  which  is  especially  situated  between  the  endothelium 

'  "Traufl.  Ophth.  Society,"  vol.  i.  p.  44. 
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and  the  rest  of  the  interna.  It  may  progi-ess  even  to  the 
obliteration  of  vessels. 

When  the  retina  is  diseased,  conspicnons  white  lines  are 
sometimes  seen  along  its  vessels,  apparently  due  to  a  sclerosis 
of  the  onter  coat.  I  am  not  aware  that  this  condition  has 
been  observed  in  any  case  in  which  the  retina  was  otherwise 
normal.  The  remarkable  appearance  sho^vn  in  PI.  XII.  1 
presents,  however,  a  still  more  extreme  condition  of  peri- 
vascular change.  The  arteries  are,  in  part,  concealed  by  a 
white  opaque  sheath,  ceasing  in  places  suddenly,  and 
presenting  the  normal  vessel  emerging  from  the  sheath. 

In  the  same  fundus  one  artery  presented  two  small  aneu- 
rismal  dilatations — an  interesting  evidence  of  the  vascular 
degeneration  which  is  a  well-known  consequence  of  chronic 
renal  disease. 

In  the  retinal  capillaries  irregular  dilatations  may  be 
found,  especially  in  cases  of  retinal  degeneration,  as  in 
PL  XYI.  10.  In  this  figure  an  increase  of  the  nuclei  of  the 
capillary  Avail  is  seen  in  places,  thickening  it.  It  is  probable 
that  the  degeneration  of  such  nuclei,  and  the  fonnation 
of  such  aneurismal  dilatations,  are  the  conditions  which 
lead  to  haemorrhages,  which  Avere  numerous  in  this  case 
(PI.  X.  1). 

Hcemorrlwges  form,  as  will  be  immediately  described,  a 
conspicuous  feature  of  most  cases  of  retinal  disease  in  albu- 
minuria. Their  common  seat  is  the  nerve-fibre  layer,  in 
which  they  are  striated  and  flame-shaped,  and  often  follow 
the  course  of  the  vessels.  Less  commonly  they  may  occur  in 
other  layers,  and  are  tlien  rounded  and  irregular.  They  may 
detach  the  retina  from  the  choroid  or  burst  through  into  tlie 
vitreous.  They  sometimes  occur,  hoAvever,  apart  from  other 
retinal  changes,  as  isolated  CAidence  of  the  htemorrhagic 
tendency.  An  instance  of  this  is  shoAAaa  in  PI.  IX.  1.  The 
retina  Avhich  presented  this  extravasation,  even  up  to  the  time 
of  the  patient's  death,  several  months  later,  shoAved  no  sign 
of  other  changes.  The  htemorrhages  are  probably  dvie  to 
the  Aveakening  of  the  wall  of  the  iiiinute  vessels  (by  such 
changes  as  have  been  just  described),  and  to  the  increased 
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intra- vase ulax'  tension,  causes  which  are  tlie  same  as  tliose 
which  give  rise  to  the  extravasation  into  tlie  brain,  so 
common  in  the  same  eases. 

"Albuminuric  Eetinitis." — The  special  retinal  alterations 
which  occur  in  renal  disease  are  perhaps  the  most  frequent 
ocular  changes  to  come  imder  the  notice  of  the  physician. 
They  are  met  with  only  in  chronic  forms  of  renal  disease — 
those  which  are  chronic  from  the  beginning,  or  which  are 
chronic  as  resulting  from  an  acute  attack.  They  have 
been  met  with  in  most  chronic  forms  of  kidney  disease — 
granular  kidnej^s,  large  white  kidney,  sequential  to  an 
acute  attack,  and  lardaceous  kidney.  They  are  by  far  the 
most  common  in  the  granular  form,  and  least  common 
in  the  lardaceous  kidney.^  The  tendency  to  their  occur- 
rence is  said  to  bear  some  relation  to  the  amount  of  albu- 
men in  the  mine. 

The  frequency  of  retinal  changes  has  been  variously  stated. 
Published  statistics  vary  betwen  7  and  33  per  cent.  Eales,^ 
in  100  cases  of  chronic  disease,  found  retinal  changes  in  28, 
or  1  in  3|-,  and  this  probably  represents  approximately  the 
fi'equency  with  which  they  are  met  with.  The  variation  in 
the  estimated  frequency  is  doubtless  due  mainly  to  the  rela- 
tion of  retinal  changes  to  the  dui-ation  of  the  disease.  Only 
after  the  kidney  disease  has  been  exerting  its  influence  on 
the  system  for  a  considerable  time,  do  these  changes  occur-. 
They  commonly  con-espond  in  time  with  the  development  of 
cardiac  hypertrophy.  This  led  Traube  to  assert  that  the 
hypertrophy  of  the  heart  is  the  cause  of  the  affection  of  the 
retina.  But  the  latter  may  be  found,  in  rare  cases,  without 
the  fomier.^  It  is  not  probable  there  is  any  necessary 
connection  between  tii'e  retinal  and  the  cardiac  change,  other 
than  that  both  indicate  a  pronounced  and  prolonged  effect 

'  It  lias  been  said  that  retinal  changes  do  not  occur  with  lardaceous 
disease  of  the  kidney.  Cases  have,  however,  been  recorded  by  Beckmann, 
Traube,  Alexander,  Argyll  Robertson,  and  BuU,  and  one  case  has  come 
under  my  own  observation. 

•  2  "  Birmingham  Medical  Review,"  Jan.  1880,  p.  34. 
Cf.  Litten,  loc.  cit. 
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of  tlie  renal  disease  upon  the  sj^stem.  It  is  indeed  well 
known  that  the  renal  disease  is  often  first  ascertained  by  the 
discovery  of  the  existence  of  the  ocular  change,  but  this  is 
not  opposed  to  the  fact  just  stated,  since  the  retinal  disease  is 
only  the  earliest  discovered  symptom  in  those  cases  in  which 
the  renal  affection  has  been  insidious  in  its  onset,  and  has 
existed  for  a  long  time,  and  reached  an  advanced  stage, 
before  its  symptoms  obtrude  themselves  upon  the  patient's 
notice. 

It  has  been  suggested  that  the  retinal  changes  may  some- 
times precede  the  onset  of  the  renal  afPection,  but  all  observ-ed 
facts  concur  in  shomng  that  the  relation  above  described  is 
the  invariable  one,  that  renal  disease,  usually  with  more  or 
less  albuminuria,  precedes  the  retinal  affection.  The  only 
cases  in  which  the  retinal  cases  precede  the  albuminuria  are 
rare  examples  of  granular  kidney  disease,  in  which  albumen 
is  absent  from  the  lu-ine  until  a  late  stage  of  the  renal 
affection. 

The  retinal  changes,  as  a  rule,  occur  only  in  cases  of 
organic  disease  of  the  kidney.  In  forms  of  functional  albu- 
minuria they  have  not  been  observed,  with  the  exception  of 
some  cases  recorded  by  Eales.i  Of  14  cases  of  young  men 
between  eleven  and  twenty-eight  suffering  from  what  was 
believed  to  be  temporary  functional  albuminima,  he  foimd 
retinal  changes  in  5,  white  specks  in  4,  white  patches  in  1. 
This  observation  affords  support,  as  he  points  out,  to  the 
view  that,  in  ordinary  Bright's  disease,  the  retinal  changes 
are  due  to  the  morbid  state  of  the  blood. 

The  retinal  disease  presents  certain  elements  which  are 
variously  combined  in  different  cases.  These  are— (1)  diffuse 
slight  opacity  and  swelling  of  the  retina,  due  to  oedema  of 
its  substance ;  (2)  white  spots  and  patches  of  vaiious  size  and 
distribution,  due  for  the  most  part  to  degenerative  processes ; 
(3)  hecmorrhages ;  (4)  inflammation  of  the  intra-ocidar  end 
of  the  optic  nerve  ;  (5)  the  subsidence  of  inflammatory 
changes  may  be  attended  with  signs  of  atrophy  of  the  retina 
and  nerve. 

1  Loc.  cAt.    The  nature  of  tlie  rases  is  opon  to  some  qiicRtion. 
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In  most  cases  one  oi*  otlier  of  these  changes  predominate, 
especially  in  the  early  stage  of  the  affection,  and,  according 
to  the  element  most  conspicuous,  four  types  of  disease  may 
be  distinguished.  These  are — the  degenerative,  the  h£emor- 
rhagic,  the  inflammatory,  and  the  neuritic,  according  as  white 
spots  of  degeneration,  extravasations  of  blood,  parenchyma- 
tous retinal  inflammation,  or  inflammation  limited  to  the 
optic  nerve,  predominate.  It  is,  however,  to  be  observed 
that  degeneration  and  haemorrhage  commonly  accompany 
or  succeed  the  inflammatory  changes,  and  that  forms  are 
often  seen  combining  the  characters  of  these  varieties.  In 
the  tj^ical  degenerative  and  htemorrhagic  forms  the  signs  of 
inflammation  are  inconspicuous  or  subordinate. 

The  degeneratice  form  (PI.  IX.  2)  is  the  most  common.  It 
commences  usually  without  signs  of  inflammation,  by  the 
appearance  of  small  whitish  spots  on  the  substance  of  the 
retina,  sometimes  near  the  optic  nerve  entrance,  sometimes 
at  a  distance.    They  are  commonly  at  first  soft-edged  and 
rounded,  and  as  they  get  larger  become  irregular.  Gene- 
rally, small  very  white  spots,  often  punetiform  or  elongated, 
make  their  appearance  around  the  macula  lutea,  arranged 
in  a  radiating  manner,  although  frequently  not  foiming  a 
complete  circle.    These  are  sometimes  so  minute  as  to  be 
only  visible  on  careful  direct  examination ;  sometimes  they 
are  large  and  very  conspicuous,  and  are  often  arranged 
irregularly,  end  to  end,  so  as  to  form  radiating  streaks, 
beyond  which  dots  may  be  scattered  (Kg.  22).     Often  a 
less  intense  and  diffuse  opacity  is  visible  in  tracts  here  and 
there.    Sometimes  the  larger  spots  coalesce  into  white  areas 
which  may  surround  the  disc. 

Haeniorrhages,  almost  constant  in  all  varieties,  are 
sHghtest  in  tlie  most  chronic  degenerative  forms.  They 
often  are  adjacent  to  the  white  spots  due  to  the  changes 
in  the  nerve  fibres,  and,  lying  for  the  most  part  in  the 
nerve-fibre  layer,  they  have  a  more  or  less  striated  arrange- 
ment, determined  by  the  nerve  fibres,  the  direction  of 
which  the  stiitB  follow.  Sometimes  linear  hajmorrhages 
are  seen.     When  larger,  the  extravasations  are  more  or 
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less  flame-shaped.  When  small  they  often  lie  adjacent  and 
parallel  to  vessels,  but  it  is  not  often  that  the  vessel  from 
which  thej  originate  can  be  traced.  When  large  they  may 
be  in'egular  in  shape  and  occupy  the  deeper  layers  of  the 
retina. 

The  diffuse  opacity  already  described  is  sometimes  con- 
siderable and  accompanied  by  a  little  swelling  here  and 


Fig.  22. — Tlie  Retinal  Changes  in  Albumiuuria.  A  fau-sliaped  group  of 
white  spots  radiating  from  the  macula  lutea ;  small  arteries ;  slight 
papiUitis. 

there.  Such  a  change  is,  however,  rarely  considerable  in  the 
form  which  begins  with  simple  degeneration. 

The  retinal  changes  in  this  form  may  be  considerable 
without  any  alteration  in  the  optic  disc.  Often,  however,  its 
edges  become  blurred,  the  physiological  cup  indistinct,  and 
the  tint  abnormal,  reddish-grey. 

In  two  patients  suffering  fi'om  lardaceous  degeneration 
33ulP  observed  the  whole  retina  to  present  a  uniform  whitish 


'  "  Americain  Journal  of  Med.  Science,"  Oct.  1879. 
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infiltration  with  numerous  Imemorrliages.  He  suggests  that 
the  appearance  may  have  been  due  to  hardaceous  degenera- 
tion of  the  retina. 

In  the  hemorrhagic  form,  the  conspicuous  change  is  the 
occiirrence  of  a  large  number  of  hemorrhages,  with  but  little 
degenerative  change  and  but  slight  signs  of  inflammation  of 
disc  or  retina.  Commonly,  especially  after  a  time,  there  is 
more  or  less  degeneration  adjacent  to  the  hfemorrhages,  and 
traces  of  the  halo  of  spots  aroimd  the  macula  are  rarely 
absent.  The  htemorrhages,  for  the  most  part,  resemble  those 
just  described,  differing  only  in  theii'  number,  size,  and 
predominance. 

In  the  inflammatory  form  (PI.  X.  1)  there  is  a  general 
pai-enchymatous  swelling  of  the  retina  with  complete  obscu- 
ration of  the  disc.    The  vessels  are  concealed,  the  arteries 
especially.  ^  The  veins  axe  distended,  and  sometimes  have  an 
extremely  irregular  and  tortuous  course  over  the  fundus ;  the 
arteries  are  narrow.    Haemorrhages  invariably  occur  in  con- 
siderable number,  and  are  often  large  and  striated.  White 
spots  are  commonly  numerous,  and  more  or  less  imif  orm  in 
character,  especially  in  the  acute  cases,  in  which  they  are 
large,  roimded  (as  in  the  figm-e),  and  soft  edged.    In  these 
eases  there  is  rapid  degeneration  of  the  tissue  elements,  and 
abundant  infiltration  with  lymi^hoid  cells.    If  the  inflamma- 
tion subsides,  the  signs  of  degeneration  may  become  more 
predominant,  and  the  optic  nerve  may  present  evidence  of 
secondary  atrophy.    I  believe,  however,  that  it  is  rare  for 
any  stibsidence  of  this  form  to  occur,  because  it  is  confined  to 
cases  m  which  the  effect  of  the  renal  disease  on  the  system  is 
intense,  and  usually  soon  leads  to  death. 

Nnurific  Form  (PL  IX.  2,  8,  4)  .-In  some  cases  the  inflam- 
mation of  the  optic  nerve  predominates  over  the  otlier  retinal 
changes  to  such  an  extent  that  it  may  appear  to  be  the  only 
alteration,  and  may  present  nearly  the  aspect  which  is 
common  m  mtra-cranial  disease.  The  edges  of  the  disc  are 
veiled  under  a  greyish- red  swelling,  of  moderate  prominence, 
which  may  extend  a  little  distance  beyond  the  normal  edges 
of  the  disc.    The  prominence  may  be  slight,  or  such  that 
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the  veins  form  conspicuous  curves  over  the  sides.  The 
arteries  are  usually  narrow,  and  often  concealed  in  the 
swelling ;  even  the  veins  may  be  concealed.  On  direct 
examination  it  is  generally  conspicuously  striated.  Fre- 
quently, on  the  surface  of  the  swelling,  or  apparently 
beneath  its  sui'face,  there  is  a  conspicuous  white  reflection 
in  certain  spots  (PI.  IX.  2),  most  distinct  on  oblique 
illumination.  Occasionally  on  the  surface  of  the  swollen 
papilla  may  be  very  minute  white  dots  (just  recognizable  in 
PI.  IX.  3). 

A  careful  examination  will  show,  in  almost  all  cases,  signs 
of  slight  retinal  degeneration,  sometimes  so  slight  as  to 
require  close  attention  and  careful  focussing  by  the  direct 
method  to  detect  them.  Sometimes,  as  in  PI.  IX.  2,  there 
are  one  or  tAvo  white  spots  in  the  retina,  near  the  nemitic 
swelling.  At  others,  as  in  PI.  IX.  3,  4,  minute  white  spots 
are  to  be  detected  near  the  macula  lutea.  Frequently  small 
haemorrhages  are  to  be  seen  somewhere  about  the  fimdus 
(PI.  IX.  4).  It  is  remarkable  that  there  is  little  tendency 
for  haemorrhages  to  occur  in  the  swollen  papilla  in  this  form. 
If  the  neuritis  subsides,  a  condition  of  consecutive  atrophy 
may  be  left — a  fiUed-in  disc,  greyish,  mth  paler  lines  along 
the  vessels,  and  often  extremely  small  arteries.  Sucli  a 
condition  is  shown  in  PI.  IX.  4. 

Anatomicnl  Changes. — The  scattered  white  spots  depend 
commonly  on  degeneration  of  the  layer  of  nerve  fibres,  which 
are  found  to  be  greatly  thickened.  The  fibres  often  present 
varicosities,  which  may  attain  a  large  size  and  become 
crammed  with  fat-like  globules.  These  ultimately  become 
isolated  as  large  fat-containing  spheres,  which,  with  free 
globules  of  fatty  matters,  are  foimd  abundantly  on  micro- 
scopical examination  of  recent  specimens  (PI.  XVI.  8),  and 
are  very  conspicuous  in  a  sui'face  view  (Fig.  23).  The 
degeneration  occurs  also,  and  sometimes  chiefly,  in  the  deeper 
layer,  which  may  also  be  infiltrated  with  the  "  compound 
granule  cells."  Degeneration  of  other  retinal  elements, 
round  corpuscles,  and  vertical  fibres  of  Miiller  maj'-  some- 
times be  foimd.    The  latter  are  swollen  and  contain  minute 
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oil  globules  (PI.  XVI.  7).  When  swollen  they  have  an 
undue  refraction,  and  have  been  said,  rather  unnecessarily,  to 
be  "sclerosed."  It  is  to  the  position  of  these  that  the 
stellate  zone  of  spots  around  the  macula  is  mainly  due.  The 
fibres  here  have  a  less  vertical  direction,  radiating  from  the 
fovea  centralis,  and  the  degeneration  of  these  fibres  and 
the  grouping  by  them  of  the  degeneration  of  other  retinal 
elements  produces  the  radiating  group  of  spots,  most  con- 


Fig.  23.-Surface  View  of  a  White  Spot  on  the  Retiua  in  albuminuric 
retinitis.  The  transverse  lines  indicate  the  nerve  fibres.  Amouf?  these 
are  large  and  smaU  oil  globules  and  spheniles  consisting  of  similar  sfciU 
smaller  globules.    (After  Pagenstecher  and  Genth). 

spicuous  near  the  margin  of  the  fovea,  where  the  fibres 
become  placed  more  closely  together.  The  cHfPuse  opacity  of 
the  retma  is  m  part  due  to  oodema.  The  elements  of  the 
nerve-fibre  layer  may  be  separated  by  clear  spaces,  and 
similar  spaces  may  fonn  in  the  ganghon-cell  layer,  in  the 
molecular,  and  even  in  the  nuclear  layers.  In  this  condition 
the  ganglion  cells  often  fall  out  of  the  section  (PI  XVI  9) 
The  diffuse  opacity  is  also  partly  due  to  an  infiltration  of 
the  retinal  interspaces  with  a  coagulablo  fiuid  which,  after 
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hardening  processes,  presents  an  appearance  of  interlacing 
fibrilloe  with  granules  at  theu'  points  of  intersection.  This 
may  occupy  large  areas,  as  in  PI.  XVI.  10,  especially  in 
the  outer  molecular  layer,  where  cavities,  containing  this 
substance  and  separated  hy  the  remains  of  the  vertical  fibres, 
may  alone  be  perceptible.  A  similar  effusion  may  also 
separate  the  "  membrana  limitans  interna "  and  bases  of 
Miiller's  fibres  from  the  rest  of  the  nerve-fibre  layer. 
Occasionally  the  layer  of  rods  and  cones  presents  remarkable 
thickening,  such  as  is  shown  in  PI.  XYI.  10,  and  is  some- 
times seen  in  other  morbid  states  of  the  retina. 

Choroidal  Changes. — Occasionally,  although  rarelj^,  choi'oidal 
htemorrhage  may  occm-  in  Bright's  disease,  and  may  lead  to 
cu-cmnscribed  atrophy  of  the  choroid  with  adjacent  pig- 
mentary disturbance.  A  peculiar  "  colloid  "  degeneration  of 
the  vessels  of  the  choroid  in  old  cases  of  albuminuric  retinitis 
has  been  figured  by  Poncet.  It  leads  to  a  thickening  of  the 
tissue  of  the  choroid.  Liebreich  has  called  attention  to  the 
occui-rence  of  small  angular  grey  spots  of  pigment,  often 
ai'ranged  in  groups,  and  appearing  first  in  the  periphery. 
They  are  due  to  changes  in  the  epithelium  of  the  choroid, 
and  are  seen  especially  in  cases  in  which  a  parenchymatous 
inflammation  has  passed  away. 

S'//iJiptoins. — In  the  shghter  forms  of  the  degenerative, 
hsemorrhagic,  and  neuritic  varieties,  vision  may  be  unaffected. 
More  considerable  alteration,  and  even  slight  parenchy- 
matous inflammation,  commonly  entails  amblyopia,  without 
limitation  of  the  field  or  changes  in  colour- vision.  In  rai'e 
cases  colour-vision  may  be  affected.  As  the  changes  pro- 
gress, the  interference  with  vision  increases.  When  the 
macida  lutea  is  damaged,  central  vision  is  lost,  but  this  is  not 
common.  Degenerative  changes  rarely  reach  the  centre  of  the 
fovea  centralis,  no  doubt  because  the  structm-es  ui  which  the 
degeneration  occxirs  do  not  extend  to  the  macula  itself. 
PleemoiThages,  from  the  paucity  of  large  vessels,  are  also  rai-e 
in  this  situation.  The  hajmorrhage  may,  however,  encircle 
the  macula,  and  cause  an  ainiular  defect  in  the  field.  With 
a  central  loss  of  sight,  some  adjacent  colom'-blindness  was 


BRIGHT  S  DISEASE.  191 

found  by  Galezowsld.  Sight  is  rarely  altogether  lost. 
Attacks  of  lu'temic  amaurosis  often  accompany  and  compli- 
cate the  amblyopia  due  to  the  retinal  disease. 

Pathology. —We  know  little  of  the  relation  between  the 
renal  and  the  retinal  affection.    The  degenerative  changes 
have  been  ascribed  to  the  tendency  to  fatty  degeneration 
which  renal  disease  entails ;  but  this  scarcely  explains  their 
localization  in  the  retina.    Some  facts,  however,  seem  to 
show  that  a  carefid  recent  microscopic  examination  of  the 
nervous  tissues  elsewhere  may  reveal  the   occurrence  of 
simHar  changes  in  them.    We  know,  especiaUy  through  the 
researches  of  Gull  and  Sutton,  that  an  extensive  increase 
m  the  supporting   tissue   of  the  nerve   centres  may  be 
found  in  chi^onic  Bright's  disease,  and  the  thickening  in 
the  supporting  tissue  of  the  retina  may  be  part  of  this 
change.    Knob-like  degenerations  of  the  nerve  fibres  have 
also  been  found  elsewhere  in  the  nervous  centres. 

The  facts  stated  on  p.  184  render  it  probable '  that  the 
mechamsm  by  which  renal  disease  excites  the  retinal  changes 
is  the  altered  state  of  the  blood. 

The  haemorrhages  have  been  ascribed,  with  reason,  to  the 
double  effect  of  the  degeneration  in  the  minute  vessels  and 
the  mcreased  arterial  pressure  from  the  carcHac  hypertrophy 
It  has  been  speculated  that  the  nem^itis  may  be  due  to  the 
effusion  of  serum  into  the  sheath  of  the  optic  nerve,  but  the 
view  rests  on  no  post-mortem  evidence. 

In  several  cases  in  which  I  have  found  nemitis  predomi- 
nating, symptoms  of  cerebral  disturbance  were  conspicuous 
intense  headache,  delirium,  convidsions,  due  apparently  to 
the  effects  of  blood  state.    It  seems  probable  that  in  these 
cases  there  IS  much  cerebral  cWbance,  and  that  this  may 

detennme  the  occurrence  of  the  excessive  change  in  the  optic 
nerve.  °  ^j^^oj.^ 


although  not  trecpient,  accident.  It  im.^  be  double  anc 
extensive  as  m  one  case  under  my  own  observation.  The 
whole  retma  was  detached  in  a  case  recorded  by  Davidson.^ 

•  "  Trunsactioiis  of  the  Ophthalmological  Society,"  vol.  i.  j,.  57. 
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It  is  apparently  due  to  serous  effusion  between  the  retina  and 
choroid.  An  example  of  it  in  slight  degree  is  figured  in 
PI.  XYI.  10,  which  shows  that  the  pigment-epithelium  may 
be  detached  with  the  retina. 

Hcemorrhage  info  the  vitreous  occasionally  occurs  from  the 
rupture  of  an  extensive  extravasation  in  the  superficial  layers 
of  the  retina.  It  is  always  single  and  may  occur,  as  in 
Case  43  under  my  observation,  without  the  patient's  know- 
ledge. One  day  the  fundus  was  distinct,  and  vision  good ; 
the  next  nothing  but  a  black  reflection  from  the  interior  of 
the  eyeball  could  be  seen,  and  sight  was  lost.  It  is  hardly 
necessary  to  say  that  the  damage  to  vision  is  permanent.  It 
may  jjrobably  determine,  glaucoma  (see  Case  42). 

Embolism  is  said  to  be  an  occasional  complication  of  albu- 
minuric retinitis  (Yoelcker).    But  this  statement  must  be 
accepted  with  considerable  reserve.    Embolism  elsewhere  is 
extremely  rare.    Thi'ombosis  sometimes  occm-s  in  the  cerebral 
arteries,  and  the  signs  of  embolism  may  have  been  due  to 
that  cause,  and  on  the  otlier  hand  the  contraction  of  the 
retinal  arteries  may  simulate  that  in  embolism ;  but  there  is 
no  corresponding  defect  of  the  field  of  vision  in  these^  cases, 
such  as  wordd  certainly  have  been  present  if  embolism  or 
'  thrombosis  existed.    As  I  have  suggested,  the  explanation 
of  these  appearances  which  seems  most  probable,  is  that  the 
tendency  to  arterial  contraction,  which  is  often  traceable 
in  normal  arteries  in  this  disease,  leads  to  an  extreme  degree 
of  narrowing,  when  the  changes  in  the  disc  lessen  the  flow 
of  blood  into  the  arteries. 

Course.— hi  most  dises  the  retinal  changes  persist,  some 
lessening,  others  increasing,  until  the  patient's  death.  Not 
rarely,  however,  they  diminish  notably,  and  the  retrogression 
may  proceed  until  the  changes  almost  or  quite  disappear. 
This  is  especially  the  case  when  the  affection  comes  on  m 
the  course  of  the  chronic  kidney  disease  which  results  fi'om  an 
acute  attack,  in  which  considerable  improvement  in  the  renal 
affection  is  often  obtained,  and  in  other  clu-onic  cases  when 
prompt  treatment  soon  after  the  onset  of  the  retinal  disease 
can  improve  the  action  of  the  kidneys.  The  effect  of  purgation 


BKIfiirr'.S  DISKASK. 


193 


in  lessening-  tlae  retinal  affection  has  been  often  observed,  and 
Eales  has  remarked  that  constipation  appears  to  increase 
the  tendency  to  their  occurrence  or  relapse.  Improvement 
is  often  noted  in  the  albuminuria  of  pregnancy,  a  fonii 
very  prone  to   lead  to  retinal  changes,  which  commonly 
improve  or  even  disappear  when  the  pregnancy  is  over. 
The  greatest  improvement  is  obtained  in  the  cases  of  slight 
papillitis.    Haemorrhages  constantly  disaiopear,  and  if  the 
formation  of  fresh  ones   can  be  prevented  considerable 
improvement  in  the  retinal  state  may  result.    Even  the 
degenerative  changes  may  pass  away,  especially  those  which 
depend  on  the  presence  of  the  granular  bodies  in  the  layer 
of  nerve  fibres.    Most  of  the  white  spots  shown  in  PI.  X.  2 
disappeared.    The  most  persistent  changes  are  those  which 
residt  fi-om  the  degeneration  (or  sclerosis  ?)  of  the  fibres  of 
MuUer.    The  white  specks  around  the  macula  lutea,  which 
result  from  this  cause,  rarely  disappear.    Occasionally  re- 
missions in  the  retinal  affection  are  observed,  although  the 
kidney  disease  progresses.    Thus  in  Litten's  case  refeiTed 
to  on  p.  180,  there  was  repeated  subsidence  of  the  retinal 
change,  in  spite  of  rapid  progress  of  the  renal  afPection. 
There  was  not  only  resorption  of  extravasation  but  also 
disappearance  of  white  patches. 

Diagnosis.— The  recognition  of  the  degenerative  changes 
in  the  retina  is  only  a  matter  of  difficulty  when  the  changes 
are  slight  and  limited  to  the  region  of  the  macula.  -The 
strong  contraction  of  the  pupil,  when  this  part  is  examined, 
very  often  renders  the  use  of  atropine  incHspensable  for  a 
thorough  exploration. 

The  aspect  of  the  degenerative  form  is  most  closely  simu- 
lated by  the  retinal  degeneration  which  results  from  -i 
neuro-retinitis  of  wide  extent  (PI.  VIII.  2).  It  is  probable 
indeed,  that  the  changes  are,  to  a  considerable  extent' 
identical.  The  damage  to  and  between  the  radiating  fibres 
around  the  macula  lutea  may  leave  a  stellate  group  of  shining- 
spots  qmte  indistinguishable  from  those  which  occur  in  renal 
disease,  and  the  diffuse  white  areas  nearer  the  cUsc  may 
also  resemble  those  seen  in  the  latter  form.    If  tlie  patient 
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have  come  under  observation  during  the  acute  x>eriod  of  the 
inflammation,  there  will  he  no  question  as  to  the  nature  of 
the  retinitic  change.  It  will  be  seen  that,  as  in  PL  YIII.  1, 
the  neuritic  swelling  reaches  as  far  as  the  neighbourhood  of 
the  macula,  and  that  the  development  of  the  white  spots 
around  the  latter  is  part  of  the  changes  in  the  retina  occurring 
near  to,  and  evidently  excited  by,  the  inflammation.  If,  how- 
ever, the  patient  come  under  observation  at  a  later  stage, 
the  distinction  may  be  less  easy.  This  is  especially  the  case 
when  a  neuritis  from  a  cerebral  tumoiu-  has  been^  unnoticed 
till  the  loss  of  sight  which  accompanies  its  subsidence. 

The  signs  of  one  or  the  other  classes  of  disease — encephahc 
affection  or  renal  disease— are  usually,  however,  sufficiently 
clear  to  leave  little  doubt,  after  a  general  survey  of  the 
symptoms.    But  tHs  does  not  always  afford  so  clear  a  guide 
as  might  be  expected.    A  cerebral  tumour  may  be  accom- 
panied by  a  trace  of  albumen  in  the  urine.    This  was  the 
case  in  a  child  whom  I  saw  some  years  ago  with  the  late 
Dr.  Anstie.    The  only  symptoms  were  headache,  the  retmal 
changes,  and  the  trace  of  albumen.    On  the  other  hand 
there  maybe  no  symptoms  of  intra-cranial  disease,  except 
headache,  which  can,  alone,  hardly  be  regarded  as  such,  and  ■ 
may  accompany  the  neuritis  of  albumimuia,  as  in  the  case 
of  the  patient  whose  eye  is  shown  in  PI.  IX.  3.    Lastly,  a 
neuritis,  primary  in  the  eye,  may  occur  after  diseases,  as 
scarlet  fever,  which  are  liable  to  be  attended  with  albuminuria. 

But  attention  to  the  following  points  will,  in  most  cases— 
I  think  in  all  cases— enable  a  correct  diagnosis  to  be  made 
by  the  ophthalmoscopic  signs  alone,  or  in  conjunction  with 
the  other  symptoms.  In  the  first  place,  there  are  always 
present  the  signs  of  a  considerable  preceding  nemitis. 
Commonly,  at  the  time  the  faikire  of  sight  caUs  attention 
to  the  eye,  and  the  white  spots  are  discovered,  there  is  a 
prominent  pale  swelling  over  the  disc,  as  in  PI.  YI.  3.  ^  It 
is  very  rare  for  albmninmic  neuritis  to  leave  a  swelling 
of  this  prominence  and  pallor.  If  atrophy  results  fi-om  an 
albuminuric  neuritis,  the  disc,  by  the  time  it  becomes  pale, 
is  very  little  above  the  retinal  level,  as  in  PI.  IX.  4.  More- 
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over,  t)ie  neuritic  foiin  never  oeciu's,  at  least  as  far  as 
recorded  facts  and  my  own  observation  have  gone,  except  in 
cases  of  advanced  chronic  renal  disease,  commonly  of  con- 
tracting kidney,! -in  which  the  signs  of  Bright's  disease  are 
always  obvious  enough.  (Eegarding  these  distinctions,  see 
also  pp.  82—84.) 

In  the  degenerative  changes  of  nem-o-retinitis,  of  such  an 
extent  as  to  simulate  closely  the  appearance  of  the  albumi- 
nuric form,  as  in  PI.  YIII.  2,  aU  the  featm-es  of  the  change 
are  those  of  past,  retrogressive  mischief.    The  disc  is  atro- 
phied, the  arteries  e^ddently  compressed,  and  there  are,  as 
a  rule,  no  haemorrhages.   In  the  renal  form,  of  corresponding 
extent,  there  are  always  signs  somewhere  of  active  progress. 
The  disc  is  commonly  stiU  inflamed,  and  there  are  usually 
hsemon-hages.     Lastly,  when  the  retinal  degeneration  is 
present  as  a  consequence  of  nemitis,  at  the  time  any  difficulty 
m   diagnosis  might  arise,   sight  is  almost  always  lost. 
Whereas  complete  loss  of  sight  is  an  event  of  great  rarity 
m  the  albuminuric  form. 

The  form  in  which  haemorrhages  and  spots  of  degeneration 
are  combined,  may  resemble  closely  the  changes  in  the  retina 
•  m  pernicious  antemia.    But  in  the  latter  the  perimacular 
cn-cle  is  commonly  not  recognizable,  and  the  degeneration 
IS  for  the  most  part  connected  with,  and  secondary  to  the 
retmal  haemorrhages.    The  degeneration  does  not  attain  the 
same  extent,  and  the  disc  is  usually  unafFected.    The  same 
remarks  apply,  in  the  main,  also  to  leucocythfemio  retinitis. 
In  the  latter,  the  white  spots  are  much  more  common  in  the 
peripheral  portions  of  the  retina  than  they  are  in  the  renal 
fonn,  and  in  the  latter  it  is  very  rare  to  see  the  circular  spots 
smTounded  by  a  halo  of  haemorrhage,  which  are  so  frequent 
m  leucocythaemia.     In  the  latter  the  tint  of  the  fundus  is 
commonly  very  cUfPerent  from  that  in  albuminmia.   In  both 
pernicious  anajmia   and    leucocythc^mia  the  independent 
symptoms  of  the  malady  usuaUy  leave  little  room  for  doubt 
as  to  the  natiu-e  of  the   retinal  changes,  but  it  must  be 

'  In  one  ca«c  I  have  ncen  it  in  the  late  stage  of  the  large  pale  kidney  in 
which  mdiirntion  was  coininoncing.  "^""oy,  m 

o  2 
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rememlDered  that,  in  the  latter  especially,  renal  degeneration 
is  often  present. 

Treatment. — Local  treatment  is  of  doubtful  value.  Gfood 
can  only  be  effected  by  improvement  in  the  blood  state, 
especially  that  which  is  produced  by  pui-gation  and  dia- 
phoresis. By  this  means  considerable  improvement  may 
often  be  effected  in  the  retinal  disease. 

Diabetes. 

Diabetes  Mellitus. — Defects  of  sight  are  common  in 
diabetes  (as  Bouchardat  pointed  out  many  years  ago),  but 
changes  in  the  fundus  oculi  are  rare.  The  most  frequent 
cause  for  the  defect  is  cataract,  which  is  apt  to  occm-  in 
these  cases.  Occasionally,  considerable  amblyopia  occm-s 
without  ophthalmoscopic  changes,  probably  due  to  the  blood 
state  and  comparable  to  ursemic  amam-osis,  although 
probably  the  result  of  a  different  condition  of  blood. 

Simple  atrophy  of  the  optic  nerve  has.  been  observed  in 
some  cases. 

In  a  few  oases  a  central  scotoma  for  white  and  coloiu's 
has  been  observed,  peripheral  vision  being  normal.  The 
symptom  thus  closely  resembles  that  which  results  from 
tobacco,  but  in  some  of  the  cases  this  cause  could  be  mth 
certainty  excluded.  An  example  of  this  affection  has  been 
recorded  by  Bresgen,^  and  two  by  Nettleship  and  Edmunds." 
The  latter,  in  one  of  their  cases  (in  which  the  loss  was 
chiefly  for  red)  found  atrophy  of  nerve  fibres,  with  increase 
of  nuclei  and  connective  tissue,  in  a  tract  which,  at  the 
back  of  the  orbit,  occupied  the  axis  of  the  nerve,  and  near 
the  eye,  the  outer  portion. 

Occasionally  retinal  changes  are  ^dsible,  first  observed  by 
Ed.  Jfiger^  and  afterwards  by  Desmarres  and  Gralezowski. 
A  careful  study  of  them  has  been  made  by  Leber.*  They 

1  "  Centralbl.  fiir  prakt.  Aiigouheilk.,"  Feb.  1881,  p.  33. 
"  "Trans.  Oplithalmological  Society,"  vol.  i.  p.  124. 
3  "  Beitriigc  zur  Pathol,  des  Angps."    Wien,  18.55,  t^if.  xii, 
♦  "  Aroh,  f:  Opht.h.,"  xxi.  300. 
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are  ouly  seeu  wlieu  the  disease  is  advanced.  In  such 
cases  of  diabetes,  albumen  is  often  present  in  the  urine  as 
well  as  sugar,  but  the  occiuTence  of  these  retinal  changes  is 
not  related  to  the  albuminuria,  since  they  have  been  observed 
in  many  cases  in  which  not  a  trace  of  albumen  was  present. 

The  changes  in  the  retina  bear  considerable  resemblance 
to  those  of  albuminuria,  and  still  greater  resemblance  to  t.hose 
seen  in  some  cases  of  pernicious  anaemia.    Hsemorrhages  are 
consijicuous  in  almost  all  cases,  commonly  situated  in  the 
nerve-fibre  layer  and  often  of  considerable  size.    They  may 
exist  alone  or  may  lead  to  a  secondaiy  parenchymatous 
retinitis.     In  one  case,  figiu^ed  by  Jager,  a  condition  of 
parenchymatous  retinitis  existed  in  the  posterior  segment  of 
the  eyebaU,  with  obscuration  of  the  disc,  concealment  of  the 
veins  in  places,  a  few  large  whitish  spots,  and  a  few  striated 
haemorrhages,  the  arteries  being  unconcealed.    White  spots 
of  degeneration  are  fi-equently  present,  commonly  of  mode- 
rate size,  scattered  over  the  fundus.     Sometimes,  although 
rarely,  there  may  be  a  perimacular  circle  of  spots,  and  this 
m  cases,  as  those  described  by  Noyes,  Desmarres,  Bales, 
and  Culbertson,  in  which  there  is  no  albumen  in  the  mine. 
OccasionaUy  a  preponderant  papilUtis  may  be  present,  as  in 
the  case  related  by  Culbertson,^  in  which  consecutive  atrophy 
resulted  and  caused  pennanent  amblyopia,  although  the 
neimtis  was  apparently  cured.    The  simple  atrophy  of  the 
optic  nerve,  which  occasionally  exists  alone,  may,  in  raa-e 
cases,  acccompany  the  retinal  changes  (Galezowski). 

A  marked  difference  from  the  forms  of  retinitis  which  it 
most  resembles  is  afforded  by  the  frequent  association,  in 
diabetes,  of  opacities  in  the  vitreous.  They  appear  to  be 
produced  by  the  escape  of  blood  in  small  quantities  from  the 
retmal  hfemorrhages.  Leber  has  traced  the  development  of 
a  complete  opacity  of  the  vitreous  by  this  mechanism  of 
repeated  h^emon-hagic  infiltration.  Occasionally,  hc^mor- 
rhagic  glaucoma  is  the  result. 

V.  examinations  have  been  made.  One 

by  Nettleship  is  recorded  by  S.  Mackenzie.^     The  cHef 
'  "  Detroit  Lancet,"  April,  1880.     =     Ophth.  Hosp.  Eep.,"  ix.  p.  160. 


198 


MEDICAL  OPHTHALMOSCOPY. 


change,  "beyond  oedema,  was  a  peculiar  hyaloid  degenera- 
tion of  the  interna  of  the  arteries,  and  numerous  capil- 
lary aneurisms,  some  of  which  are  shown  in  PI.  XVI. 
11.  These  vascular  changes  afford  an  explanation  of  the 
tendency  to  hemorrhage.  In  this  case  the  vessels  of  the 
brain  (and  of  the  kidneys  and  spleen)  were  similarly  afiected, 
and  a  small  cerebral  heemorrhage  had  occuiTcd. 

Both  eyes  are  commonly  affected  in  diabetes.  The  dis- 
turbance of  sight  may  be  slight  or  considerable.  Bhndness 
is  usually  the  result  of  the  extravasations,  or  of  secondary 
changes  in  the  vitreous.  In  Mackenzie's  case,  just  described, 
the  disease  was  discovered  by  Waren  Tay  in  consequence 
of  the  result  of  the  ophthalmoscopic  examination.  There 
is  nothing  in  the  characters  of  the  affection  which  are  patho- 
gnomonic, since  they  closely  resemble  the  albuminuric 
form.  The  most  suggestive  indications  are,  as  Leber  points 
out,  the  combination  of  the  retinal  change  with  opacity  of  the 
vitreous,  and  also  with  atrophy  of  the  optic  nerve  having 
the  characters  of  a  simple  atrophy.  In  albuminuria,  atrophy 
is  very  rare,  except  as  the  result  of  neuritis. 

The  retinal  affection  is  apt  to  relapse,  even  though  tem- 
porary improvement  be  obtained  under  the  influence  of 
dietetic  treatment.  The  advanced  stage  of  the  disease  at 
which  it  occurs  also  renders  the  prognosis  unfavom-able.  The 
treatment  is  in  the  main  that  for  the  general  disease.  Car- 
bolic acid  is  suggested  by  Leber,  but  is  more  likely  to  be 
useful  in  the  diabetic  amblyopia,  without  retinal  changes, 

than  in  the  latter. 

In  very  rare  cases  optic  neuritis  and  glycosuria  may  both 
be  consequences  of  an  organic  cerebral  disease.  The  two 
symptoms,  for  instance,  existed  in  a  case  recorded  by  Gross- 
mann,i  ^nd  the  optic  neiuitis  was  thought  to  be  due  to  the 
diabetes,  vmtil  other  indications  of  a  cerebral  tumour  de- 
veloped. After  death  a  tumom-  was 'found  in  the  anterior 
part  of  the  base  of  the  brain,  and  the  fourth  ventricle  was 
distended  by  a  pseudo-membranous  mass. 

1  "  Berl.  Klin.  Wochenschrif t," '  1870,  p-  138. 
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DiAiiETES  Insipidus. — In  a  very  few  eases  of  diabetes 
insipidus,  oplithalmoscopic  changes  have  been  observed,  which 
have  not,  however,  much  analogy  with  those  observed  in 
diabetes  mellitus.  Atrophy  of  one  optic  nerve  was  observed 
by  Laycock,^  and  double  optic  neuritis  was  present  in  a  case 
described  by  Van  der  Heyden.^  The  connection  of  these 
changes  is  probably  with  the  cause,  rather  than  with  the 
condition,  of  polyiu'ia.  It  must  also  be  remembered  that 
the  polyuria  of  contracted  kidney  is  sometimes  mistaken 
for  diabetes  insipidus. 


DISEASES  OF  THE  CIECULATOEY  SYSTEM. 
Diseases  of  the  Heart. 

The  veins  and  arteries  of  the  retina  participate  in  any 
general  changes  in  the  circulation  which  result  from  diseases 
of  the  valves  and  walls  of  the  heart,  although  the  changes 
in  them  are  commonly  less  marked  than  those  in  other  vessels. 
For  this  there  are  two  reasons — (1)  their  size  is  far  below 
that  of  the  other  vessels  accessible  to  physical  examination  ; 
(2)  the  conditions  of  the  intra-ocular  tension  keep  the 
circulation  more  uniform  in  the  eye  than  in  other  parts. 

The  over-filling  of  the  venous  system,  from  over-distension 
and  dilatation  of  the  right  heart,  consequent  on  congenital 
disease  of  the  pulmonary  orifice,  on  emphysema,  and  other 
causes  of  pulmonary  obstruction,  and  on  disease  of  the 
mitral  orifice,  may  be  revealed  by  an  over-distension  of  the 
retinal  veins,  the  chief  trunks  being  large,  and  the  smaller 
veins  unduly  visible,  and  therefore  apparently  more  nimierous. 
It  is  commonly  unattended  with  visual  disturbance,  although 
a  case  in  which  it  was  accompanied  with  transient  attacks  of 
amblyopia  has  been  described  by  Galezowski.   This  condition 
is  most  marked  in  congenital  cyanosis.    In  that  disease  the 
retmal  veins  may  be  enormously  dilated  (as  in  a  case  figured 
m  the  first  edition  of  Liebreich's  Atlas),  and  they  afford 

'     Laucefc,"  1875,  ii.  242.  "Leycleii  Thesis,"  1875. 


200 


MEDICAL  OPHTHALMOSCOPY, 


proof  of  the  degree  to  wlaich  the  distension  of  the  venous 
radicles  contributes  to  the  cyanotic  tint,  Eetinal  hsemor- 
rhages  occurred  shortly  before  death  in  a  case  of  congenital 
cyanosis  recorded  by  Stangloneier.^  In  acute  venous  over- 
distension, such  as  occurs  during  effort,  during  severe  cough, 
or  during  an  epileptic  fit,  the  venous  congestion  may  also  be 
very  marked, 

IJnder-filling  of  the  arterial  system,  if  chronic,  such  as  occurs 
in  aortic  obstruction  and  in  mitral  disease,  is  rarely  evidenced 
by  a  corresponding  state  of  the  retinal  vessels,  no  doubt  on 
account  of  the  second  local  influence  just  mentioned. 

Nor  is  chronic  over-action  of  the  left  ventricle,  if  sus- 
tained, evidenced,  as  a  rule,  in  the  retinal  arteries,  probably 
because  the  cause  of  such  over-action  commonly  lies  bet-^^een 
these  minute  vessels  and  the  heart.  Exceptions  are,  however, 
met  with.  In  exophthalmic  goitre,  in  which  the  over-action 
of  the  heart  depends  on  a  primary  nervous  disturbance,  and 
not  on  an  obstruction  to  be  overcome,  distension  (and  even 
pulsation)  of  the  arteries  may  be  visible.  The  former  is 
probably  in  part  due  to  dilatation  of  the  vessels  from  vaso- 
motor paralysis.    (See  p.  170.) 

Sudden  over-action  of  the  heart,  as  from  emotion  or  violent 
exertion,  may  also  show  itself  in  visible  pulsation  of  the 
retinal  vessels  ;  rarely  in  the  arteries,  more  frequently  in  the 
veins,  to  which  it  is  transmitted  from  the  arteries. 

In  aortic  regm-gitation  pulsation  in  the  veins  is  common, 
and  pulsation  in  the  arteries  is  not  rare.  This  depends  on 
the  fact  that  the  force  of  the  pulse-wave  becomes  increased 
out  of  proportion  to  the  actual  movement  of  the  blood,  and 
the  conditions  which  obtain  in  the  larger  arteries  pass  on,  so 
to  speak,  into  the  smaller  vessels,  and  even  overcome  the 
regulating  influences  of  the  eye  (see  p,  18).  In  one  case 
described,  the  existence  of  the  valvular  lesion  was  fii'st 
suspected  from  this  pulsation. 

For  the  above-mentioned  reasons,  neither  simple  dilatation 
nor  simple  hypertrophy  of  the  left  side  of  the  heart  usually 

T  "  luaug.  DisserL.,"  Wuriibiu.'g,  1878;  Niigel's  "  Jahrbuch  fiir  Ophth.," 
1878,  r-  261. 
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aifects  the  size  of,  or  circiilation  within,  the  retinal  vessels. 
Dilatation  only  acts  when  it  involves  the  right  side  of  the 
heai't  in  an  extreme  degree,  and  then  may  cause  some  venous 
congestion.  But  hypertrophy,  when  its  cause  is  such  as 
pemiits  it  to  act  on  the  smaller  vessels,  may  produce,  although 
rarely,  retinal  haemorrhages.  It  is  doubtful  whether  it  is 
capable  of  doing  this  unless  ruptm'e  he  permitted  by  vascular 
degeneration.  The  hsemorrhages  which  result  may  lead  to 
degenerative  white  s];)ots,  which  may  persist  after  the  dis- 
apjDearance  of  the  effused  blood. 

Thrombosis  of  the  central  vein  occurs  in  rare  cases  of 
heart  disease,  mitral  and  aortic  (see  p.  27). 

Embolism  of  the  central  arterj''  of  the  retina  is  an  occasional 
consequence  of  valvular  disease  of  the  heart,  and  is  probably 
the  most  common  cause  of  amaurosis  associated  with  cardiac 
disease — a  coincidence  which  was  first  noted  by  Seidl  and 
Kanka  in  1846.^  Its  occurrence  is  governed  by  the  same 
conditions  as  those  which  determine  it  elsewhere.  It  is  most 
common  in  mitral  disease,  especially,  like  cerebral  embolism, 
in  mitral  constriction.  Its  signs  have  been  already  described 
(p.29)._ 

Transient  failm-e  of  sight  without  ophthalmoscopic  changes 
is  common  in  heart  disease,  and  may  be  unilateral  and  con- 
siderable. To  the  latter  form  attention  has  been  lately  called 
by  Nettleship.2 

Malignant  Endocarditis. — In  the  rare  form  of  "  ulcerative 
endocarditis "  attended  with  fever  and  pyeemic  symptoms 
(which  Litten  better  designates  "malignant  endocarditis"), 
— the  "  diphtheritic  endocarditis  "  of  some  Grerman  writers, 
due,  probably,  to  the  circulation  in  the  blood  of  organized 
elements  derived  from  some  septic  source — ^i-etinal  htemor- 
rhages  are  almost  invariable,  and  of  considerable  diagnostic 
importance.  Choroidar^  and  even  conjunctival*  extrava- 
sations may  in  rare  cases  coexist.     Most  of  the  observed 

'  Canstatt's  "  Jahresb.,"  1846,  iii.  11.5. 

'  "  British  MedicalJournal,"  Jan.  U,  1879. 

3  Wcstphal:   "  Aroh.  f.  rHychiatric,"  vol.  ix.  pi.  3,  p.  389. 

*  Michel :  "  Arch.  f.  Ophth.,"  vol.  xxiii.  p.  IIIJ. 
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instances  have  occurred  after  childbirth,  and  they  are  de- 
scribed under  the  head  of  Septic£Bniia  {q.  v.).  Eosenbach/  in 
two  cases  in  which  ulcerative  endocarditis  reeidted  from 
experimental  damage  to  the  valves  of  the  heart  of  dogs,  found 
retinal  htemorrhages,  minute,  in  streaks  and  dots.  In  these 
cases,  hsemorrhagic  infarcts,  with  abundant  micrococci,  were 
found  in  various  organs.  Hypera3mia  of  the  papilla  was 
associated  with  the  retinal  htemorrhages  in  a  case  described 
by  Michel.  In  the  optic  nerves  were  found,  after  death, 
many  dark  points,  due  to  capillary  embolism  and  "  miliary 
abscesses."  Extravasations  into  the  kidney  were  associated 
with  bacterial  masses.  Yirchow  has  described-  an  interesting 
case  of  panophthalmitis  (exudation  in  the  iris,  vitreous, 
retina,  and  choroid)  in  a  case  of  ulcerative  endocarditis  in  a 
man,  and  he  found  minute  bodies  in  the  damaged  spots, 
which  would  probably  be  now  regarded  as  micrococci.  He 
also  proved  by  experiment  that  embolic  obstruction  of  the 
minute  vessels  caused  pxmctiform  extravasations  in  the 
retina. 

Diseases  or  the  Vessels. 

Chronic  changes  in  the  vessels  rarely  reveal  themselves  by 
retinal  signs.  Those  which  do  occur,  the  rai-e  coincidence  of 
aneurisms  or  signs  of  degeneration  of  the  retinal  vessels,  with 
a  similar  change  elsewhere,  have  been  already  sufficiently 
considered  in  the  general  account  of  the  changes  in  the 
retinal  vessels. 

Nor  have  alterations  in  the  eye  been  observed  in  cases  of 
acute  lesions  of  the  vessels  elsewhere,  with  the  exception  of  a 
case  of  phlegmasia  dolens  recorded  by  Walter.^  The  sight 
of  one  eye  was  lost  four  days  after  parturition,  and  a  week 
before  the  onset  of  the  phlegmasia.  Some  weeks  later, 
the  retina  (then  first  examined)  showed  extreme  contraction 
of  the  retinal  vessels ;  the  optic  disc  was  pale  and  the 

'  "Arch.  fiirExp.  Path.  u.  Therapie,"  1878. 
-  "  Ai-oh.  fiiv  Path.  Anat.,"  Bd.  x.  1856,  p.  179. 
3  "British  Medical  Jounial,"  April  2,  1881. 
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macula  reddish.  The  appearances  were  supposed  to  be  due 
to  embolism.  The  retina,  however,  subsequently  became 
detached. 

DISEASES  OF  THE  BLOOD. 
Plethora. 

In  states  of  plethora  it  is  said  by  Jager  that  the  vessels  are 
large,  and  the  blood  column  dark.  The  changes  are  not,  how- 
ever, sufficiently  well  marked  to  be  of  practical  importance. 

Anaemia. 

Acute  Anemia  from  Hemorrhage. — Loss  of  blood  is 
occasionally  followed  by  affection  of  vision,  and  the  loss  of 
sight  may  be  slight  or  complete,  transient  or  permanent,  and 
may  come  on  at  the  time  of  the  haemorrhage  or  not  until 
after  several  days. 

It  is  remarkable  that  sight  is  affected  much  more  fre- 
quently after  spontaneous  than  after  traumatic  hasmorrhage, 
and  that  of  the  latter  form,  venesection  is  the  most  frequent 
antecedent,  accidental  or  surgical  wounds  being  very  rare 
causes.  This  may  be  related  to  the  cii^cumstance  that  in 
traumatic  and  surgical  cases  the  health  is  less  frequently 
impaired  before  the  loss  of  blood  than  in  the  cases  in  which 
spontaneous  hEemorrhage  occurs,  or  in  cases  in  which  vene- 
section is  performed.  I  am  not  aware  that  it  has  ever  been 
noted  in  cases  of  the  heemorrhagic  diathesis. 

For  a  valuable  compilation  of  the  statistics  of  these  cases 
we  are  indebted  to  Fries.^  Of  96  cases  in  which  the  form 
of  the  haemorrhage  was  noted,  in  34  (35  per  cent.)  the 
hsemon-hage  was  from  the  gastro-intestinal  tract;  in  24 
(25  per  cent.)  it  was  from  the  uterus,  in  most  cases  after 
childbirth,  in  a  few  from  menorrhagia  ;  24  (25  per  cent.) 
were  due  to  the  artificial  abstraction  of  blood  (21  by  vene- 

'  "Inaug.  Dissert.,"  Tubingen,  "Beilagehuffc  zu  den  Klin.  Monatsbl.  f. 
Augenheilk.,"  187C. 
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section,  2  by  leeching,  1  by  cupping)  ;  in  7  cases  it  was 
clue  to  epistaxis  ;  in  5  to  wounds  ;  in  1  case  to  hsemoptysis ; 
and  in  1  to  urethral  hsemorrhage. 

The  loss  of  sight  commonly  follows  a  large  haemorrhage, 
and  especially  repeated  haemorrhages,  but  sometimes  occurs 
after  a  small  one.  Now  and  then  it  follows  immediately  on 
the  loss  of  blood  (in  26  per  cent,  of  the  cases)  :  the  patient 
Avakes  from  the  faint  to  find  himself  blind.  In  19  per  cent, 
it  occurs  during  the  first  twelve  hours  after  the  haemorrhage. 
More  frequently  an  interval  of  two  or  three  or  fom-  days 
occurs  between  the  two  events ;  33  j)er  cent,  occur  after 
the  first  twelve  hom-s  and  before  the  eighteenth  day.  Fries 
found  that  the  prompt  onset  is  most  common  in  the  cases 
which  occur  after  venesection,  the  tardy  onset  after  spon- 
taneous haemorrhage.  Commonly,  the  loss  of  sight  is  sudden ; 
rarely,  it  is  preceded  by  photopsy  and  pain  in  the  head  and 
back.  In  one  case  under  my  observation  nem^algic  pain 
above  the  eyes  occurred  after  the  (post-partimi)  haemorrhage, 
and  lasted  for  several  days  after  the  onset  of  the  blindness. 
In  this  case  each  previous  confinement  had  been  followed  by 
a  similar  pain,  without  aifection  of  sight.  Occasionally  the 
same  individual  has  suffered  from  transient  affection  of 
sight  after  haemorrhage  on  more  than  one  occasion,  as  in  a 
case  recorded  by  Samelsohn,  in  which  temj^orary  blindness 
occurred  after  each  of  several  attacks  of  haematemesis. 

The  blindness  is  commonly  double  (in  90  per  cent. — Fiies), 
rarely  one  eye  being  much  more  affected  than  the  other. 
In  10  per  cent,  of  the  cases  one  eye  is  affected  exclusively ; 
in  5  per  cent,  one  eye  becomes  blind  and  the  other  is  but 
slightly  affected.  The  loss  is  often  permanent  and  complete 
(in  65  per  cent.),  the  pupils  being  dilated  and  not  acting 
to  light.  Partial  or  complete  recovery  takes  place  in  about 
half  the  cases  (partial,  30  per  cent. ;  complete,  20  per 
cent.).  Leber ^  thinks  the  loss  is  commonly  more  complete 
when  the  haemorrhage  is  from  the  stomach,  than  when  fi-om 
the  intestines  or  uterus,  and  this  agrees  with  the  conclu- 
sions of  Fries,  that  improvement,  in  spontaneous  haemorrhage, 

'  In  Graefe  ii.  Saeiiiisoh's  "  Haudbuch,"  vol.  v. 
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IS  most  common  after  hfemorrhage  from  the  bowels.  Com- 
plete restoration  of  sight  has  been  observed  after  htemorrhage 
from  the  uterus,  from  the  intestines,  fi-om  the  nose,  traumatic 
haemorrhage,  and  venesection  ;  never  after  hsemoiThage  from 
the  stomach.     Eecovery  may  be  much  greater  in  degree 
in  one  eye  than  in  the  other.     It  may  be  complete  in 
both  eyes.    "When  the  recovery  is  partial,  the  field  may  be 
hmited,  but  the  limitation  varies  much  in  different  cases. 
In  the  case  after  childbii-th,  above  mentioned,  although  the 
sight  of  both  eyes  was  lost  at  first,  the  right  recovered  with  a 
noi-mal  field,  while  in  the  left  vision  was  only  i,  and  the 
right  half  of  the  field  was  lost.    In  one  case  on  record,  the 
permanent  loss  was  in  the  lower  half  of  each  field,  and  was 
greater  in  the  left  than  in  the  right.     In  another  case 
(Uhthoffi),  the  right  field  was  limited  above,  and  the  left 
field  was  limited  on  the  temporal  side,  while  the  nasal  half 
was  lost  except  in  two  small  islets.    The  colour-fields  were 
restricted  out  of  proportion  to  that  for  white.    In  a  case  of 
Samelsohn's,  in  one  eye  central,  in  the  other  peripheral,  vision 
was  left.    A  central  scotoma  was  also  observed  by  Mandel- 
stamm.2     Eecurrent  transient  amam^osis  marked  one  case 
(Leber) . 

The  ophthalmoscopic  appearances  some  time  after  the 
onset,  have,  in  rare  cases,  been  normal.  In  most  cases  the 
disc  is  atrophied  with  small  vessels,  as  in  the  ease  I  have 
mentioned,  in  which  the  disc  was  greyish-white,  the  arteries 
much  narrowed,  the  veins  small  also,  and  much  new  tissue 
about  the  vessels  in  the  disc.  The  degree  of  narrowing  of 
the  vessels,  and  the  time  at  which  pallor  appears,  have  varied 
in  different  cases. 

In  the  few  ophthalmoscopic  examinations  which  have  been 
made  early  in  the  history  of  the  cases,  there  have  commonly 
been  signs  of  inflammation,  usually  slight,  sometimes  intense. 
The  slight  changes  consist  in  diffuse  opacity  of  the  retina 
with  some  ccderaa  of  the  disc,  the  more  intense  in  a  neuro- 
retinitis  with  hemorrhages.    The  larger  the  number  of  early 

'  "Arch.  f.  OpTith.,"  vol.  xxvi.  pt.  1,  p,  274. 
'  "  Centeilhl.  f.  prakt.  Auprnli.,"  1879,  p.  175, 
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olDservations  the  more  does  it  appear  that  the  permanent 
damage  to  sight  is  related  in  degree  to  the  intensity  of  the 
inflammation. 

In  one  case,  recorded  by  Hirschherg,^  thi'ee  days  after  the 
haemorrhage  there  was  slight  opacity  of  the  left  papilla ; 
distinct  neuritis  in  the  other  eye  without  swelling ;  sight 
nearly  normal.  Five  days  later — E,.,  intense  neuro-retinitis, 
Y.  -gV ;  L.,  commencing  neuritis,  Y.  ^.  The  sight  of  the 
right  eye  was  lost  next  day.  Three  weeks  later — R.  disc  as 
in  neuritio  atrophy,  Y.  0 ;  L.  disc  merelj''  reddish  and  in- 
distinct, Y.  |.  A  very  similar  case  has  been  recorded  by 
Landesberg.  The  day  after  a  heemorrhage  from  the  nose, 
dimness  of  sight  of  one  eye  was  complained  of,  and  the 
ophthalmoscope  showed,  in  both  eyes,  diffuse  opacity  of  the 
retina  with  some  swelling  of  the  papilla.  In  one  eye  the 
appearances  soon  lessened  and  sight  was  normal ;  in  the  other 
a  neuro-retinitis  with  haemorrhages  developed,  Avith  ultimate 
amaurosis.  Retinal  haemorrhages  and  neiu'o-retinitis  were 
observed  by  Woinow  after  the  aj^plication  of  four  leeches  to 
the  uterus. 

Forster  has  recorded  a  case,  in  which,  twelve  days  after 
a  haemorrhage,  there  was  a  peculiar  white  opacity  of  the 
retina,  with  small  haemorrhages  around  the  disc ;  vessels 
small,  but  not  as  in  emboHsm.  There  was  no  affection  of 
sight.  The  opacity  slowly  disappeared  without  nemitis.  So 
in  a  case  seen  by  Horstmann,  three  da^^s  after  a  haemate- 
mesis,  distui'bance  of  sight  occuiTed  with  slight  opacity 
of  the  optic  nerves  and  adjacent  retina.  The  changes 
gradually  lessened,  and  sight  became  noimal.  On  the  other 
hand,  ten  days  after  loss  of  sight,  which  occurred  seven  days 
after  an  abortion,  Herter  ^  found  neuro-retinitis  sviih.  haemor- 
rhages, quickly  subsiding  to  atrophy ;  loss  of  sight  per- 
manent in  both  eyes.  Colsmann,  however,  four  days  after 
onset,  fo\ind  only  pallor  of  disc,  small  arteries,  lai'ge  veins, 
and  no  neuritis. 

'  Hirsehberg :  "IH.  MouatsbL  f.  Augenheilk. ,"  1877.  Supplement, 
53-85. 

2  "  Charite  Annalen,"  1877,  p.  525. 
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Many  theories  have  been   framed  to  account   for  the 
phenomena,  but   the  variety  in  the  changes  renders  the 
appearances  very  difficult  to  explain.    The  theory  which  has 
obtained  most  acceptance  is  that  of  v.  Graef  e,  that  there  is 
a  retro-ocular  htemorrhage  situated  sometimes  near,  some- 
times far  fi-om  the  eye.     The  evidence  in  favour  of  this 
theory  is  that  small  retinal  haemorrhages  have  been  seen,  that 
there  are  sometimes  heemorrhages  into  other  organs  in  cases 
of  loss  of  blood,  and  that  in  one  case  there  were  simultaneous 
symptoms  of  a  cerebral  lesion.     But  this  affords  a  very 
inadequate  explanation  for  the  cases  in  which  both  eyes 
suffer.    To  assume,  as  has  been  done,  that  the  mischief  is  at 
the  chiasma,  seems  imjustifiable,  in  the  entire  absence,  in  all 
such  cases,  of  other  symptoms  of  mischief  at  the  base  of  the 
brain.    Porster  attributed  the  slight  changes  in  his  case  to 
serous  effusion.    Horstmann^  ascribes  the  symptoms  to  in- 
flammation in  the  optic  neiwes.    Samelsohn  thinks  that  the 
nervous  connection  between  the  stomach  and  the  coiT)ora 
quadrigemina  (lesions   of  which  are  said  to  cause  gastric 
hemorrhage)     affords  the  best    explanation,   while  von 
Oettmgen  "~  believes  that  he  has  proved  that  fatty  degene- 
ration of  the  retinal  vessels,  quickly  foUowing  the  loss  of 
blood,  IS  the  cause  of  the  extravasations  sometimes  seen 

It  IS  evident,  however,  that  in  the  majority  of  cases  there 
are  the  signs  of  inflammation,  and  there  is  at  present  no 
evidence  to  show  that  this  is  not  of  intra-ocular  origin  It 
seems  probable  that  the  mechanism  may  vary  in  different 
cases,  and  one  effect  of  loss  of  blood  may  be  upon  the  retinal 
elements  themselves.  The  shock  to  the  nervous  structtires 
from  the  anaemia  may,  in  some  cases,  cause  transient  loss  of 
function,  of  sudden  or  slow  onset,  and  recovery  takes  place 
without  ophthalmoscopic  changes.  In  other  cases  no  recovery 
may  take  place,  and  atrophy  supervene.  In  some  cases  the 
damage  to  the  nutrition  of  the  retina  may  lead  to  a  primary 
inflammation  on  the  restoration  of  the  blood  supply,  variable 

'  "Kl.  MonatsLl.,"  1878,  p.  147. 

=  "  Dorpat  Med.  Zeitsohnft,"  1877  Nos  T  nr,ri  a  o   i  xt  i, 
bcricht,"  1877,  p.  239.  ^  ^'  """^  ^■''^'^^  «  J'-^^u-es. 
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in  degree,  sometimes  slight  and  general,  sometimes  most 
intense  in  the  papilla,  where  inflammation  occasionally  occui^s 
in  chlorosis. 

It  is  prohable  that  more  light  will  be  thrown  on  the 
pathology  of  this  mysterious  accident  when  physicians  are 
more  generally  aware  of  the  ocular  symptoms  which  may. 
accompany  haemorrhage,  and  use  the  ophthalmoscope  in  all 
cases  in  which  the  phenomena  are  likely  to  occur,  since  only 
too  many  of  such  cases  afford  opportunity  for  post-mortem 
investigation. 

Simple  Chronic  Antemia. — Chlorosis. 

The  colour  of  the  ftmdus  is  pale  in  proportion  to  the 
anaemia,  but  the  physiological  variations  in  the  tint  of  the 
choroid  and  of  the  disc  prevent  the  tint  of  the  fimdus  fi'om 
affording  any  absolute  indication.  In  extreme  cases  the 
choroidal  pallor  may,  however,  be  striking,  as  it  was  in  a 
gM  with  chlorosis,  lately  rmder  my  care,  in  whom  the  red 
corpuscles  were  only  26  per  cent,  of  the  normal. 

The  retinal  vessels  often  present  distinct  characters.  The 
veins  are  especially  pale,  often  only  a  little  darker  than 
the  arteries.  When  the  choroidal  pigment  is  abimdant  it 
may  be  noted  that  its  influence  on  the  apparent  tint  of  the 
veins  is  greater  than  in  health ;  they  undergo  a  greater 
change  of  tint  in  passing  from  the  dark  choroid  on  to  the  pale 
disc.  The  veins  are  also  often  broad,  probably  in  consequence 
of  the  defective  distension  and  consequent  flattening  in  their 
atonic  state  by  the  intra-ocular  pressure  (see  p.  10).  The 
reflection  from  them  varies,  commonly  being  broad,  no  doubt 
in  consequence  of  the  diminished  convexity.  The  arteries 
are  usually  narrower  than  normal,  not  merely  in  compaiisou 
with  the  veins,  but  absolutely ;  their  pallor  is  much  less 
noticeable  than  is  that  of  the  veins.  The  reflection  from 
them  may  also  be  broad.  Spontaneous  pulsation  in  the 
retinal  arteries  has  been  occasionally  observed  by  Becker^  in 

'  "Klin.  Monatsbl.,"  Jan,  1880,  p.  1. 
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chlorotio  girls.  Hfemorrhag-es  are  said  to  occur,  but  are  cer- 
tainly very  rare  in  simple  anEeniia,  and  probably  only  take 
place  where  there  is  a  great  absolute  deficiency  in  the  number 
of  red  corpuscles.  I  have,  however,  found  them  absent  in  a  case 
in  which  the  corpuscles  were  only  26  per  cent,  of  the  normal. 

Neuritis  occasionally  occurs   in   chlorotic  girls.  Two 
undoubted  instances  ai'e  recorded  in  the  appendix  (Casea 
44  and  44ffl),  and  one  of  these  is  figured  at  PI.  VII.  5. 
In  each  case  the  antemia  was  very  great,  the  hemoglobin 
being  reduced,  out  of  proportion  to  the  corpuscles,  in  one 
to  30,  and  in  the  other  to  38  per  cent.    The  fii-st  case 
suffered  from  a  relapse  of  neuritis  on  a  recurrence  of  anemia. 
In  each  case  the  improvement  was  most  rapid  under  the  in- 
fluence of  iron.    The  degree  of  neiuitis  was  sHght  in  the 
first  case,  but  very  considerable  in  the  second.    In  Case  29 
(PI.  VIII.  1  &  2),  the  intense  neuro-retinitis  must,  I  think, 
be  ascribed  to  the  same  cause.    The  patient  was  watched  for 
two  years  after  the  subsidence  of  the  neuritis,  and,  except  for 
an  occasional  headache,  there  was  never  the  slightest  other 
symptom  to  suggest  intra-cranial  disease.     I  have  never 
known  neiu-itis  from  cerebral  disease  to  develop  with  the 
extreme  rapicHty  exhibited  by  this  case,  and  such  intensity  of 
progress,  in  conjunction  with  the  entire  absence  of  cerebral 
symptoms,  excludes,  I  think,  an  intra-cranial  cause.  Iodide  of 
potassium  was  first  given,  but  no  improvement  occurred  imtil 
iron  was  substituted,  too  late  imfortunately  to  prevent  pai-tial 
atrophy.    I  fear  that  the  permanent  damage  to  sight  was  in 
pai-t  due  to  the  delay  in.  the  administration  of  ii^on,  and  I 
cannot  doubt  that  in  Case  44«  sight  would  have  suffered  had 
not  iron  been  promptly  given. 

It  is  worthy  of  note  that  all  the  patients  presented  a  slight 
degree  of  hypermetropia.  It  is  generally  admitted  that  this 
condition  is  capable  of  causing  slight  congestion  of  the  disc, 
and  if  so,  it  is  possible  that,  in  these  cases  of  chlorotic  neiuitis^ 
the  hypermetropia  may  help  in  setting  up  the  changes  in  the 
papilla  which,  in  the  special  blood  state,  progress  to  a  much 
more  intense  degree  than  they  would  otherwise  attain. 

Ilirschberg  first  noted  the  occun-ence  of  optic  nemitis  in 
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clilorosis,  and  an  instance,  in  a  girl  of  sixteen,  quickly  ciu-ed 
by  the  administration  of  iron,  has  heen  lately  recorded  by 
Bitsch.i 

PiioGRESSivE  Pernicious  Anaemia. 

In  pernicious  aneemiathe  tint  of  the  fundus  and  the  appear- 
ance of  the  arteries  and  veins  are  such  as  are  seen  in  the  most 
intense  cases  of  simple  anasmia.    The  rather  narrow  arteries 
and  broad  pale  veins  are  seen  in  PI.  XI.  1  (Case  45) .  The  figure 
shoAvs  also  that  which  is  a  characteristic  feature  in  pernicious 
anaemia,  the  tendency  to  haemorrhage.    Common  in  other 
situations,  it  is  far  more  frequent  in  the  retina  than  elsewhere. 
Of  sixteen  cases  examined  by  Quincke,  retinal  hsemon-hages 
were  absent  in  one  only.    In  thii'ty  cases  examined  by 
Homer,  extravasations  were  present  "almost  without  ex- 
ception."    The  extravasations  are  often,  as  in  the  figure, 
numerous,  and  more  or  less  striated  or  flame-shaped,  from 
their  situation  in  the  layer  of  nerve  fibres.    They  are  usuaUy 
most  abundant  around  the  optic  nerve  entrance.    They  ai-e 
frequently  associated  with  white  spots  and  areas,  due  in  pa-i-t 
to  leucocyte-like  ceUs,  in  part  to  degeneration  in  the  dis- 
turbed retinal  tissues,  varicose  enlargement  of  the  nerve 
fibres,  giving  rise  to  finely  granular,  spherical,  and  fusiform 
bodies.  Homogeneous  ("  colloid  ")  and  finely  granular  masses 
have  also  been  found  in  the  inter-granule  layer.^  Occasionally 
a  pale  spot  may  occupy  the  centre  of  a  small  hsemoiThage. 
In  such  a  case  Manz^  found  the  pale  centre  to  consist  of 
round  colourless  cells,  sometimes  enclosed  in  a  capsule.  He 
found  also  ampulliform  and  sacculated  dilatations  of  the 
capillaries  (no  doubt  similar  to  those  figured  in  PI.  X^I.  11, 
from  a  case  of  diabetes).    Some  of  these  were  empty,  others 
contained  a  granular  material,  others  contained  red  blood 
corpuscles  or  colomiess  ceUs.    He  supposes  that  the  capsule 
found  to  enclose  the  pale  cells  within  the  heemon'hages  was 
really  the  wall  of  such  a  capillary  dilatation.    A  steUate 

>  "KUn,  Monatsbl.,"  April,  1879,  p.  Ul. 
-  Uhthoff :  "Klin.  Monatsbl.,"  Dec.  1880. 
"  Ccntriilbl.  iiir  cl.  Med,  Wiss.,"  187-1.  p- 
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arraugement  of  white  specks  around  the  macula  lutea  was 
seen  by  Quincke  in  one  case,  but  is  certainly  rare  in  this 
disease.  (Edema  of  the  retina  was  also  observed  in  one  case 
by  Qumcke,  the  vessels  being  dimmed  by  a  bluish-white 
cloud.  The  optic  cHsc  is  usually  nonnal,  but  its  edges  may 
be  blmi-ed,  and  optic  neiuitis  may,  in  rare  cases,  be  present 
111  excess  of  the  other  retinal  changes,  as  in  the  case  of  a  boy 
described  by  Stephen  Mackenzie.^ 

The  haemorrhages  are,  in  many  cases,  quickly  absorbed, 
lasting  only  a  few  weeks.  They  cause  no  disturbance  of 
vision  except  when  located  in  or  neai-  the  macula  lutea.  It 
IS  probable  that  when  the  actual  diminution  of  the  blood 
corpuscles  is  ascertained  in  these  cases,  a  relation  may  be 
traced  between  a  certain  degree  of  diminution  and  the  occur- 
rence of  these  haemorrhages.  In  one  case  the  h^mon-hages 
appeared  when  the  corpuscles  feU  to  27  per  cent,  of  the 
nonnal,  and  mcreased  with  the  progressive  faU  of  the  cor- 
puscles which  before  death  were  only  12  per  cent.,  and  the 
hEemoglobm  8  or  9  per  -cent,  of  the  normal.^ 

Scorhut,c  Anremia.~A  form  of  anaemia  which  may  be  thus 

anW  if'-'T"'*'  '  distinct  variety  of  pernicious 
anaemia  It  is  charactenzed  by  the  same  progressive  pallor 
a^d  systemic  effects  of  the  deficiency  of  bloo'd  forpusde'  buJ 

bhng  that  met  with  m  scuiwy,  and  in  extravasations  into  the 
m^witl  r  "7  f "  -t-eous  rashes,  such  as  are 

Sto  The  "  rhages  may  occui- 

InLta    itr  '  ordinary  fonn  of  pei^aicious 

L  3'  W  7^Tl  "'^  ^  '^"-^^  ^'S'^'  ^™  to  deficiency 
nllt:mmr''"  —y  produced  by  absti^ 

i  >  9. 
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jaw,  petechial  lijenioii'liages  in  the  skin,  hoomorrhage  from  the 
glims,  and  profoimcl  aneemia.  Vomiting  preceded  death.  In 
the  retina  were  ahnndant  fusiform  htsmorrhages,  gradually 
increasing  in  number  until  there  were  twenty  or  thirty  in 
each  retina,  some  as  large  as  the  papilla.  Ultimately  general 
retinal  oedema  occurred.  The  corpuscular  richness  of  the 
blood  gradually  decreased,  during  two  months  the  patient 
was  under  observation,  frona  51  to  13  per  cent,  of  the 
normal.  The  coloured  corpuscles  varied  in  size,  some  pre- 
senting fissui-es  or  cracks.  The  colouiiess  corpuscles  were 
not  in  excess,  except  to  a  slight  degree  towards  the  close. 
They  were  smaU  and  spherical.  The  hiemoglobin  was 
reduced  out  of  proportion  to  the  corpuscles.  No  treatment, 
dietetic  or  medicinal,  axopeared  to  inflxience  the  course  of  the 
disease.  After  death  hsemorrhages  were  found  in  the  Imgs 
and  on  the  surface  of  the  heart. 

In  Case  57  appended,  the  symptoms  were  very  similar  to 
those  of  Dr.  Mackenzie's  case.  Thei'e  were  the  same  pro- 
gressive anaemia,  swelling  of  the  gums,  cutaneous  and  retinal 
extravasations,  and  htemorrhages  found  after  death  in  the 
lungs  and  heart.  In  this  case,  however,  the  patient  had  for 
a  long  time  abstained  almost  entirely  from  animal  food, 
taking  plenty  of  vegetables.  There  were  also,  in  addition  to 
and  accompanying  the  extravasations,  papules  with  infilti-a- 
tion  of  the  adjacent  skin.  After  death  a  peculiar  change 
was  foimd  in  the  periosteiun  of  some  of  the  bones. 

I  lately  saw,  with  Mr.  Grrellet,  of  liitchin,  a  woman,  aged 
thirty-seven,  who  presented  very  similar  sjonptoms,  except 
that  there  were  no  retinal  haemorrhages.  The  affection  in  this 
case  also  came  on  after  entire  abstinence  from  animal  food 
for  several  weeks,  vegetable  food  being  freely  taken.  There 
were  extreme  ancemia,  swollen  spongy  gums,  cutaneous 
peteohife,  and  small  erythematous  spots  on  the  limbs,  with  a 
papule  in  the  centre,  Avhich  became  vesicular  and  formed  a 
scab.  Under  large  doses  of  iron  she  had  begim  to  improve, 
and  Mr.  Grellet  has  since  informed  mc  that  the  symptoms 
passed  entu-ely  away. 
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In  all  cases  of  leucocytliasmia  in  wliicli  the  change  in  the 
blood  is  considerable,  the  retinal  and  choroidal  vessels  are 
remarkably  pale.  The  tint  of  the  choroid  is  usually  an 
orange-yellow,  but  if  there  be  much  choroidal  pigment,  the 


Fig.  21.— Broad  Eetitial  Veins  and  Narrow  Arteries —from  a  ciise  of 
leuoocythpemia  (Case  10}. 

tint  may  be  little  changed.^  The  retinal  veins  appear  broad, 
and  very  pale.  This  apparent  increase  in  width  is  sometimes 
very  great  (Fig.  24),  and  is  probably  due  to  atony  and  flat- 
tenmg  rather  than  passive  distension.  They  are  often  very 
tortuous.  Their  central  reflection  may  at  first  be  broad  and 
indistinct;  ultimately,  in  the  large  tortuous  vessels,  a  very 

'  Leber:  "  Graefe  and  Sacmisoli's  ITandbucli,"'  vol.  v.  j,.  noo. 
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narrow,  almost  white,  reflection  appears.  The  retinal  arteries 
are  orange  rather  than  red,  and  in  extreme  cases  they  are 
small. 

Besides  these  appearances,  there  are,  in  a  considerahle 
number  of  cases,  actual  changes  in  the  retina.  These  vary- 
greatly  in  different  cases,  and  rarely  present  the  appear- 
ance described  by  their  discoverer,  Liebreich,  as  "  leukeemic 
retinitis."  They  are  almost  confined  to  the  splenic  variety, 
and  are  usually  double,  one  eye  being  often  more  affected 
than  the  other. 

The  commonest  change  is  the  occurrence  of  retinal  haemor- 
rhages. The  tendency  to  haemorrhage  in  this  disease  is 
extremely  strong,  and  leads  to  extravasations  into  the  retina 
in  a  large  number  of  cases.  .  Statistics  which  I  have  collected.^ 
,show  that  the  most  common  recorded  seat  of  extravasation  into 
tissues  is  the  subcutaneous  cellular  tissue.  A  more  constant 
use  of  the  ophthalmoscope  will  probably  show  that  retinal 
heemorrhage  is  as  frequent,  if  not  more  so.  Of  five  cases 
of  leucocythaemia  which  I  have  examined  with  the  ophthal- 
moscope, retinal  extravasations  were  visible  at  some  period  in 
four.  Of  the  tendency  to  haemorrhage  these  extravasations 
constitute  a  striking  indication.  The  tendency  to  retinal 
haemorrhage  is  apparently  far  greater  in  leucocythaemia  than 
in  simple  aneemia,  for  it  occurs  with  a  percentage  of  red 
.corpus^cles  greater  than  is  usual  in  cases  of  simple  anaemia 
which  present  retinal  haemorrhages.  I  have  t-sAace  met  with 
them  in  leucocythaemia  when  the  blood  contained  50  per  cent, 
of  red  corpuscles.  One  of  these  cases  is  figured  in  PI.  XI. 
Fig.  2  (Case  46) .  The  hjEemoirhage  encircles  the  fovea  centralis 
in  a  curious  series  of  extravasations,  and  several  smaller  ones 
lie  adjacent.  Commonly  the  haemorrhages  are  more  Avidely 
scattered,  and  more  or  less  striated.  The  haemorrhages  are 
in  these  cases  usually  in  the  nerve-fibre  layer,  but  a  large 
extravasation  may  infiltrate  the  whole  thickness  of  the  retina. 
When  the  excess  of  white  corpuscles  is  considerable,  the 
effused  blood  has  a  pale,  chocolate  tint  here  as  in  other 
situations.     Extravasation  may  take  place  into  the  sub- 

'  Ai-t.  LpncnfythtTTnia,  "  Eeynolds'  System  of  Medicine,"  vol.  v.  p.  257. 
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stance  of  the  papilla,  or  litemon'liage  may  ocfiu-  into  the 
vitreous.^ 

Besides  the  hseinorrhages,  white  or  yellowish  spots  are 
commonly  present,  often  most  ahundant  in  the  periphery,  or 
near  the  macula  liitea.    These  are  sometimes  irregular,  hut 
often  roimded,  and  edged  by  a  halo  of  extravasation.  When 
large,  they  are  sometimes  distinctly  prominent,  and  may  be 
as  much  as  2  mm.  in  diameter  (Reineke).    They  consist 
commonly  of  leucocytes,  similar  to  the  leucocytes  of  the  blood, 
and  they  have  been  regarded  as  lymphoid  growths  such 
as  occm-  in  other  organs.    In  rare  cases,  actual  growths  of 
some  size  have  been  met  mth,  but  it  is  doubtful  Avhether  the 
smaller  spots  are  of  this  nature.    It  is  common  for  the  pale 
corpuscles  to  be  aggregated  in  the  middle  of  an  extravasa- 
tion.   In  some  cases  the  white  spots  ai-e  due  to  degeneration 
of  the  retinal  elements.     The  capillaries  are  full  of  white 
corpuscles,  and  it  seems  more  probable  that  these  spots  arise 
by  the  escape  of  the  corpuscles  by  diapedesis  or  by  ruptiu'e. 
In  one  case  Saemisch  found  an  iiTegular  thickening  of  the 
mner  grantile   layer,  in  some  places  extending  into  the 
gangKon-cell  layer.    He  attributes  the  thickening  to  escaped 
leucocytes,  which  are  indistinguishable  from  the  corpuscles  of 
the  granide  layer.    Poncet  has  found  a  similar  infiltration 
extending,  not  only  into  all  the  layers  of  the  retina,  but  also 
mto  the  substance  of  the  optic  nerve.    Swelling  of  the  nerve 
fibres  was  the  cause  of  small  white  spots  in  a  case  described 
by  Deutschmann.2     The  capillaries  of  the  retina  may  be 
dilated  and  varicose,  such  as  are  sho^vn  (from  a  case  of 
diabetes)  in  PI.  XYI.  11.3    ^j^^  lymphatic  sheaths  of  the 
vessels  may  be  filled  with  white  blood  corpuscles. 

Occasionally  a  diffuse  opacity  of  the  retina  is  met  with, 
said  by  Roth  to  be  due  to  a  thickening  of  the  vertical  fibres 
of  the  retina,  but  probably  sometimes  due  to  oedema— of  the 
ganglion-cell  layer  in  the  case  described  by  Deutschmann,^ 
of  both  ganglion-cell  and  nerve-fibre  layer  in  a  case  examined 

'  Vide  Perriu  aud  Poncet's  "  Atlas,"  pi.  (!,'). 
2  "  Kl.  MonatHbl.  fiiv  Autrcnlieilk.,"  1877,  p.  '231. 
Siioh  nai.ill.-irins  :irc  H-ured  l,y  roncol..  "Alius,"  pi.  GO. 
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by  Oeller,^  in  which  both  these  layers  were  twice  the  noinial 
thickness.    When  considerable  it  is  in  part  due  to  a  diffuse 
infiltration  of  leucocytes,  as  described  by  Poncet  and  Oeller. 
This  opacity,  with  some  swelling  and  great  tortuosity  of  the 
veins,  was  the  chief  appearance  in  one  case  under  my  own 
-  observation.    The  patient  was  a  woinan,  aged  thirty-six,  in 
University  College  Hospital,  under  the  care  of  Dr.  Wilson 
Fox.    Both  eyes  were  affected  in  a  similar  manner.  The 
discs  were  clear,  the  sclerotic  ring  distinct,  and  the  physio- 
logical cup  quite  normal.    The  tint  of  the  periphery  of  the 
disc  was  rather  deep,  but  there  was -no  punctifonn  redness. 
There  was  a  diffuse,  slight  opacity  of  the  retina,  chiefly 
marked  near  the  disc  and  somewhat  striated   on  direct 
examination.    Towards  the  periphery  of  the  retina,  a  few 
small  white  spots  were  seen,  and  one  small  haemoiThage. 
The  arteries  were  nearly  normal  in  size,  but  unduly  tortuous. 
The  veins  were  greatly  increased  in  diameter,  and  much  paler  . 
than  natural.    Their  central  reflection  was  everywhere  distinct 
and  broad.    The  smaller  veins  were  conspicuous  and  could  be 
followed  for  a  longer  distance  than  normal.   The  larger  veins 
were  very  tortuous,  the  cuiwes  being  chiefly  in  the  plane  of 
the  retina,  but  some  antero-posterior.     One  or  two  small 
veins  on  leaving  the  disc  were  lost  in  the  opacity  of  tlie 
retina,  but  the  larger  veins  were  not  concealed. 

A  remarkable  change  was  observed  by  Heinzel,-  in  a  case 
of  lymphatico-splenic  leucocytheemia  in  a  child,  4^  years  of 
age.  There  was  at  first  an  enormous  swelling  of  both 
papillae,  which  were  occupied  by  a  striated  opacity,  com- 
pletely concealing  the  disc,  without  redness,  ceasing  two 
discs'  breadth  from  the  edge.  The  retina  presented  here  and 
there  a  little  opacity.  There  was  moderate  tortuosity  of  the 
veins,  and  the  vessels  were  bordered  by  pale  lines  of  variable 
width.  Numerous  haemorrhages  appeared  and  disappeared 
in  each  retina.  All  the  pathological  ajDpearances  passed  away 
in  four  weeks,  the  fundus  appearing  normal  but  pale,  and  it 
was  also  found  normal  after  death.    Heinzel  remarks  that 

'     Arch.  f.  Ophth.,"  xxiv.  1878,  pt.  iii.  241.  . 
■i  "  Jahrbuch  fiir  Kinclerheilk.."  1875,  p.  3-lG. 
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the  appearance  had  not  the  aspect  of  an  inflammatory  process, 
but  rather  that  of  mechanical  congestion  with  consequent 
oedema  and  ecchynioses.  Such  a  condition  was  presented  in 
the  same  case  by  the  conjunctiva,  and  several  times  by  the 
skin,  and  was  asoribed  to  the  constitutional  state.^  ■ 

In  cases  of  general  thickening  of  the  retina,  the  optic 
papilla  has  been  found  swollen  (to  -9  mm. — Oeller)  in 
consequence  of  leucocytal  infiltration  and  oedema.  The 
leucocytes  were  densely  massed  in  front  of  the  lamina  cribrosa. 
The  disc  is  not  usually  changed,  however,  except  when  the 
parenchymatous  retinal  changes  are  considerable. 

The  haemorrhages  may  be,  in  some  cases  of  leucocythsBmia, 
so  numerous  as  to  give  to  the  changes  the  aspect  of  a 
htemorrhagic  retinitis,  such  as  is  met  with  occasionally  in 
other  conditions.  A  large  extravasation  may  burst  throixgh 
into  the  ^dtreous,  and  cause  secondary  glaucoma.  The  vessels 
ai-e  sometimes  accompanied  with  conspicuous  white  lines. 

Besides  the  changes  which  appear  related  to  the  blood 
state,  the  complication  of  kidney  disease  may  lead  to  retinal 
changes,  identical  in  appearance  and  structure  with  those  met 
with  in  cases  of  primary  renal  disease,  as  in  a  case  figured  by 
Poncet.2 

The  degree  to  which  the  changes  interfere  with  sight 
depends  on  their  extent  and  position.  If  abundant  they 
cause  considerable  amblyopia;  if  slight  the  vision  may  be 
unimpaired,  and  the  retinal  changes  may  easily  be  over- 
looked, unless  systematic  examination  is  made  with  the 
ophthalmoscope.  When  situated  near  the  macula,  central 
vision  is  much  impaired ;  in  the  case  figui-ed,  for  instance, 
(PI.  XII.  2),  it  was  very  dim,  but  not  lost.  Occasionally 
the  disturbance  of  the  retinal  elements  leads  to  a  curious 
change  in  vision,  as  in  one  case  in  which  parallel  lines 
appeared  to  come  near  together,  and  again  to  diverge. 
Double  exophthalmos,  from  a  lymphoid  growth   in  both 

'  Tlio  ophthalmoscopic  appearances  may  have  been  due  to  thrombosis  in 
tlie  orbital  vein,  the  anastomoses  with  the  facial  ultimately  sufficing  to 
restore  the  noi-mal  circulation.  Venous  thrombosis  is  common  in  this 
disease. 

'  Perriii  and  Poncct  :  "  Atlas,"  pi.  CG. 


218 


MKDK'AI,  oril  TUALMOSCOPV. 


orbits,  was  present  in  a  remarkable  case  of  leucocytliemia 
described  by  Leber.  ^  lietinal  lisemoiTliages  were  also  present. 
A  case  of  exopbthalmos  in  this  disease,  described  by  Chauvel," 
was  probably  of  the  same  nature. 

Sometimes  the  choroid  is  found  infiltrated  with  leucocyte- 
like cells,  and  its  vessels  may  be,  at  the  same  time,  greatly 
dilated.  From  these  two  changes,  in  Oeller's  case,  the 
choroid,  near  the  outer  side  of  the  disc,  was  swollen  to  eight 
times  the  normal  thickness.  It  was  difficult  to  say  whether 
the  leucocytes  were  free  or  were  contained  in  the  enormously 
dilated  vessels.  Poncet  has  figured  an  infiltration  of  the 
iris  with  leucocytes,  supposed  to  indicate  a  leuoocj'thaemic 
iritis. 

Purpura. 

The  tendency  to  rupttire  of  vessels  in  piu-pura  leads  to 
retinal  as  Avell  as  to  subcutaneous  extravasation.  How 
frequently  retinal  hjBmorrhages  occur  cannot  be  ascertained 
until  the  ophthalmoscope  is  more  generally  used  by  physi- 
cians, but  they  ai-e  certainly  very  common,  perhaps  invariable 
in  the  severer  forms  of  the  affection.  Cases  have  been 
recorded  by  Euc,'^  Stephen  Mackenzie,*  and  others.  In 
each  of  two  fatal  cases  recently  under  the  care  of  Dr.  Himt, 
late  of  Wolverhampton,  retinal  hemorrhages  were  present 
and  numerous."  The  extravasations  are  for  the  most  part 
striated,  and  adjacent  to  vessels,  and  most  abundant  in  the 
neighbourhood  of  the  optic  disc.  In  a  case  recorded  by 
Goodhart,*'  a  large  subretinal  extravasation  was  present,  and 
was  thought  to  be  in  the  choroid.  It  had  a  white  edge,  and 
white  spots  have  been  seen  in  connection  with,  the  retinal 
liEemorrhages'in  this  as  in  other  affections.  The  occm-rence 
of  extravasations  into  the  retina  indicates  a  severe,  but 

'  "Arch.  f.  Ophth.,"  vol.  xxiv.  1878,  p.  295. 
3  "  Gaz.  HebcL,"  1877,  No.  23. 
3  "L' Union  Med.,"  1870. 

"  Med.  Times  and  Gaz.,"  1877,  292. 

Oral  communication. 

"  Lnuopl,"  1878,  i.  12;i. 
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not  necessarily  fatal,  degree  of  the  disease.  The  heemor- 
rhages  may  disappear,  and  be  replaced  by  others,  and  the 
patient  may  ultimately  recover.  H£emon-hage  into  the 
choroid  was  also  found  post-mortem  by  Euc,  in  a  case  in 
which  a  large  number  of  retinal  extravasations  were  observed 
during  life.  The  latter  may  cause  considerable  amblyopia 
if  numerous,  and,  as  in  other  cases,  if  near  the  macula  lutea, 
may  damage  central  ^dsion. 

ScURA-Y. 

Eetinal  htemorrhages  have  been  found  in  scurvy,  but  less 
commonly  than  in  purpui^a ;  perhaps  because  they  have  not 
been  looked  for.  They  are,  as  in  purpura,  commonly  in  the 
neighbourhood  of  the  optic  nerve.  In  one  case  recorded  by 
Wegscheider,!  numerous  small  extravasations  into  the  braiia 
co-existed. 


DISEASES  OF  THE  LUNGS. 

Pulmonary  affections  rarelj^  cause  ocular  troubles.  Em- 
physema of  the  limgs  may  lead  to  mechanical  congestion 
of  the  venous  system  generally,  which  may  be  conspicuous 
m  the  eye.    The  same  influence  has  been  ascribed,  but  on 
very  doubtful  grounds,   to  phthisis,  in  which  amblyopia 
occasionally  occurs.    Tubercles  in  the  choroid  may  be  met 
with  in  cases  of  acute  tuberculosis,  but  never  when  the 
tubercular  affection  is  confined  to  the  lungs.    Acute  pneu- 
monia is  said,  in  one  case,  to  have  been  associated  with 
neuro-retinitis.    A  febrile  intense  bronchial  catarrh  in  a 
young  woman,  with  much  cyanosis,  was  observed  by  Litten  ^ 
to    be  accompanied  with  neuro-retinitis,   in  and  around 
the  papilla,  of  gradual  development,  and  with  numerous 
extravasations,  some  with  white  centres,  near  the  equator 
of  the  eye.    Many  of  the  extravasations  were  regularly 

1^  "  Deutsche  Med.  Wochenschr.,"  Nos.  17  and  18,  1R77. 
=  "  Charite  AnnnlpTi"  for  1876.    Horlin,  1 878. 


220 


MEDICAL  OPHTHALMOSCOPY. 


arranged,  and  situated  upon  small  veins;,  and  he  suggest**, 
that  the  changes  were  probably  setup  by  the  great  distension 
of  veins.    The  retinal  aifection  subsided  with  the  bronchitis. 

DISEASES  OF  THE  DIGESTIYE  OEGANS. 

The  occasional  efiect  of  hsemorrhage  from  the  stomach  and 
intestine  has  been  already  described.  Galezowski  ^  associates 
atrophy  of  the  optic  nerve,  in  some  cases,  with  chronic 
gastric  troubles.  He  has  described  several  remarkable  cases 
in  which  great  improvement  occurred  in  amblyopia,  pre- 
viously obstinate,  on  correcting  gastric  or  intestinal  troubles. 
In  some  cases  there  was  also  tenderness  of  the  lower  cervical 
spine.  Chronic  diarrhoea  may  also,  in  the  opinion  of  the 
same  author,  lead  to  a  "  perivascular  retinitis,"  in  which  an 
infiltration  of  the  retina,  causing  opacity,  may  extend  around 
the  vessels.  The  association  of  these  conditions  has  not, 
however,  been  generally  recognized. 

Constipation  is  regarded  by  Eales^  as  having  been  in- 
fluential in  causing  retinal  haemorrhage  in  a  series  of  cases 
observed  by  him.  All  were  young  men,  with  slow  pulse  and 
high  arterial  tension,  and  two  had  a  sHght  trace  of  albimien 
in  the  urine.  The  extravasations  were  chiefly  in  the  left 
retina,  roimdish  in  form  as  if  in  the  deeper  layers.  He 
speculates  that  the  constipation  may  have  been  due  to  or 
accompanied  by  vaso-motor  spasm  in  the  abdominal  vessels, 
sufficient  to  cause  a  general  increase  of  arterial  tension. 
-  Jaundice.— The  changes  in  the  blood  from  jaundice  may,  it 
is  said,  cause  retinal  hemorrhage,  but  the  statement  is  sup- 
ported by  one  case  only.  Jager  says  that  the  blood  in  the 
vessels  may  have  a  yellowish  tint,  but  the  appearance  is 
probably  due  to  a  tint  in  the  media,  such  as  in  rare  cases 
causes  yellow  vision. 

>  "Joum.  d'Ophthalmologie,"  March,  1872.     "  L'tTiiion  Med."  1876, 
i.  368. 

2  "  Birmingham  Medionl  Eeview,"  July,  1880,  p.  262. 
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DISEASES  OF  THE  SEXUAL  OEGANS. 

Sexual  excess  in  men  lias  been  said  to  cause  atropby  of  the 
optic  nerve,  but  the  evidence  in  support  of  the  relation  of 
the  two  is  not  strong. 

Sudden  suppression  of  the  menses  has  been  observed  to  be 
followed  by  acute  optic  neuritis,  such  as  accompanies  menin- 
gitis, and  often  attended  with  iinpleasant  sensations  in  the 
head.  The  occurrence  of  the  neui-itis  is  probably  analogous 
to  the  occasional  production  of  other  acute  changes  in  the 
nervous  system,  such  as  acute  myelitis,  from  the  same  cause. 

In  chronic  menstrual  irregularities,  optic  neuritis,  of  chronic 
course,  has  been  foimd,  and  bccasionaUy  other  disturbances, 
such  as  retinal  hamorrhages.  It  is  probable  that  in  most 
cases  of  this  character  the  two  conditions— the  ocular  and 
menstrual  distm-bance— are  related  to  a  common  cause.  In  a 
case  recorded  by  Spencer  Watson  retinal  hemorrhages  with 
high  arterial  tension  occun-ed  at  the  climacteric  period  (see 
p.  25). 

The  occurrence  of  loss  of  sight,  sometimes  with  neuritis, 
after  uterme  haemorrhage  has  been  already  mentioned  (p.  203)! 

In  pregnancy,  albimiinuric  retinitis  is  occasionaUy  de- 
veloped. Under  the  title  amam-osis  by  reflex  iiiita- 
tion,"  Landesbergi  has  related  two  remarkable  cases  of 
amblyopia,  with  Hmitation  of  field,  coming  on  in  pregnancy 
In  one  case  the  affection  of  sight  quickly  passed  away :  in 
the  other  it  was  accompanied  by  hemianeesthesia,  and  cyclitis 
developed,  which  necessitated  enucleation.  The  nature  of 
these  cases  is  obscui-e. 

•  "Arch.  f.  Ophth.,"  xxiv.  pt.  l,p.  161. 


222 


MEDiCA  1.  Ol'HTHALMOSCOPY. 


DISEASES  OF  THE  SKIN. 

It  lias  been  said  by  some,  especially  by  Mooren,  that 
general  skin  diseases  may  be  accompanied  by  inflammation 
of  the  retina  and  papilla ;  that  eczema  of  the  head  may  be 
accompanied  by  optic  neuritis,  ending  in  atrophy.  The  state- 
ment has,  however,  received  no  confirmation,  and  the  relation 
of  the  two  conditions  must  be  considered  as  exceedingly 
doubtful.  If  such  a  sequence  occm^s,  it  is  possibly  by  the 
production  of  a  local  orbital  celluhtis.  The  suppression  of  a 
customary  cutaneous  discharge,  such  as  that  of  eczema,  has 
also  been  said  to  cau.se  nemitis,  but  the  statement  needs 
corroboration. 

A  case  of  slow  atrophy  of  both  optic  nerves,  associated 
with  a  general  herpetic  eruption  on  the  skin,  diagnosed  by 
Hebra  as  "  chronic  herpes  zoster,"  has  been  recorded  by 
Hubsch.i  ;B^^t  the  patient  passed  thi-ough  a  condition  of 
delirium  to  one  of  imbecility,  and  the  atrophy  was  probably 
part  of  a  widely  spread  degeneration  of  the  nervous  system, 
of  which  the  skin  eruption  may  have  been  an  effect. 


CHRONIC  GENERAL  DISEASES. 
Tuberculosis. 

The  grey  granulations  which  constitute  the  anatomical 
lesion  in  tuberculosis  may  form  in  the  vascular  structm-es  of 
the  eye,  chiefly  in  the  choroid,  rarely  in  the  ii-is  and  retina. 
When  present  in  the  fundu.s,  they  may  readily  be  seen  with 
the  ophthalmoscope.^ 

Tubercles  in  the  choroid  (PI.  XIII.  1)  appear  to  the 
ophthalmoscope  as  white,  yellowish- white,  or  reddish-yellow 

'  "Ann.  d'Oculist.,"  1872,  p.  239. 

-  That  tubercles  ocmirrecl  in  the  choroid  as  a  post-mortem  observatiou 
has  long  been  known.  They  were  described  by  Autenrieth  in  1803.  They 
were  first  observed  Avith  the  ophthalmoscope  by  Ed.  Jiigcr  in  185.'). 
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spots,  usuiilly  isolated,  and  more  or  less  roiuided  iu  form. 
They  ai-e  palest  in  tlie  centre,  and  commonlj  redder  on 
their  outer  poiiions,-  and   the   peripheral  redness  passes 
gradually  into  that  of  the  adjacent  choroid.     They  com- 
monly develop  in  the  substance  of  the  choroid,  and  the 
pigment  .and  vessels  atrophy  before  the  growing  nodule, 
first,  and   more   completely,  at  the   centre,  so  that  the 
diameter  of  the  tubercle  on  section  may  be  found  to  be 
twice  or  three  times  as  great  as  that  of  its  exposed  portion 
(PI.  XIII.  2).     In  size  they  vary  from  one-third  of  a 
niiUimetre,  to  two,  or  two  and  a  half  milHmetres,  i.e.,  fi-om 
about  one-foiu-th  to  half  or  thi-ee-quarters  the  diameter  of 
the  optic  disc.     The  larger  sizes  are  rare.  OecasionaUy 
several  are  aggTegated  together  to  form  a  mass  which  may  be 
the  size  of  the  disc  or  even  larger— seven  or  eight  millimetres 
in  diameter.^   These  larger  masses  project  considerably  into 
the  eye.    Slight  prominence  may  commonly  be  recognized  in 
all  the  larger  tubercles,  and  assists  the  cHagnosis.  The 
smaller  ones  may  resemble  spots  of  choroidal  exudation  or 
atrophy.    From  the  former,  theii-  roimded  shape  and  yel- 
lomsh  tint   distinguish  them.     From  atrophy,  the  tint, 
.  regidar  form,  concealment  of  the  choroidal  vessels,  and  the 
(common)  absence  of  any  adjacent  pigmentary  disturbance 
are  sufficient  distinctions.     They  are  plainly  behind  the 
retinal  vessels.    In  structm-e  they  consist  of  the  same  lym- 
phoid cells  as  constitute  the  gramdfttions  elsewhere.  The 
cells  are  distinct  in  the  periphery,  degenerated  in  the  centre 
(PI.  XIII.  3).    Extravasations  of  blood  existed  in  the  sub- 
stance of  a  gramilation  in  one  case  examined  by  myself. 
The  tubercles  are  situated  chiefly  at  the  middle  of  the  fimdus* 
not  far  from  the  optic  nerve  entrance.    Usually  only  three  or 
four  are  present';  sometimes,  however,  as  many  as  twelve  or 
twenty  or  even  fifty  (Cohnheim).    They  may  form  rapicUy 
and  accorcbng  to  Strieker,  may  become  recognizable  in  from 
twelve  to  twenty-four  hom^s.    But  it  must  be  remembered 
that  they  attain  a  considerable  size,  without  distiu-bance  of 
the  epitheluim,  and  the  partial  removal  of  this  may  rapidly 
increase  Ihcir  distiuclnes-s.  ^     i  j 
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Choroidal  tubercles  occtu'  in  both  children  and  adults, 
and  in  the  chronic  as  well  as  in  the  acute  forms  of  tuber- 
culosis, but  are  most  frequent  in  the  acute  forms.  They 
are  practically  confined  to  the  cases  in  which  tubercle  is 
widely  distributed.    Their  actual  frequency  m  these  cases 
cannot  yet  be  stated.     It  is  evident,  from  the  rapidity 
of  their  appearance,  that  repeated  ophthalmoscopic  exami- 
nation is  necessary  to  exclude  their  occuiTence.  Cohnheim 
described  them  as  very  commonly  to  be  found  after  death, 
and  Litten  found  them  (post-mortem)  in  thirty-nine  out 
of  fifty-two  cases.    According  to  most  observers  they  are 
much  less  frequently  to  be  seen  during  life  than  these 
figui-es  would  suggest.    In  this  coimtry,  at  any  rate,  they 
appear  to  be  comparatively  rare.     As  a  rule,  when  they 
are  discovered,  it  is  not   until   the  disease  has  become 
advanced.    Exceptions  to  this  have,  however,  been  recorded, 
as  in  one  case  in  which  they  were  present  before  fever  or 
other  symptoms  of  the  disease  were  developed.^  Steffen,- 
again,  foimd  them  in  one  instance  six  weeks  before  the 
commencement  of  tubercular  meningitis.     In  such  a  ease 
they  may  afford  great  assistance  to  diagnosis.    Then-  pre- 
sence, then,  is  of  value  as  evidence  of  general  tuberculosis, 
especially  in  cases  in  wHch  the  diagnosis  of  acute  tuberculosis 
from  other  acute  febrile  conditions  is  difficulty  theii'  absence 
is  of  no  significance.    They  appear  to  be  rather  less  fi-equent 
when  there  is  meningitis  than  when  there  is  not,  perhaps 
because  tubercular  meningitis  often  kills  compai-atively  early 
in  the  course  of  tuberculosis. 

As  a  rule  choroidal  tubercles  cause  no  symptoms.  Iran- 
sient  disturbances  in  sight  have,  however,  been  descnbed. 
In  a  case  related  by  Manz^  tubercular  growths  perforated  the 
sclerotic  and  appeared  on  the  exterior  of  the  eye. 

Occasionally,  although  rarely,  a  tubercular  mass  developes 
in  the  deeper  structures  of  the  eye,  quite  similai'  to  the  masses 

1  Fraenkel:  "  Berl.  Kl.  Wochensclir.,"  1872.    "Jahrbuch  fiii- Kindei- 

hoilk.,"  Bd.  ii. 

2  "Jahrbuch  fill- Kindevheilk.,'  1870. 

'  "Klin.  Monatsbl.,"  Jan.  1881,  p.  20. 
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of  the  same  natui'e  which  are  found  in  the  brain.  A  case,  in 
which  such  growths  were  associated  in  these  two  situations,  is 
narrated  in  the  Appendix  (Ca-se  5).  A  tubercular  mass,  with 
granidations  in  the  neighbourhood,  infiltrated  the  greater 
pai-t  of  one  optic  nerve,  and  invaded  the  eye,  in  a  case 
described  by  Chiari,i  appearing  as  a  white  prominence  in  the 
position  of  the  papilla,  five  disc-diameters  in  mdth. 

Choroidal  tubercles  were  found  by  Cohnheim  in  a  guinea- 
pig  rendered  tubercular  by  inoculation. 

Be fina.— The  occiu-rence  of  tubercles  of  the  retina  has 
been  recorded  in  very  rare  cases.  The  aggregations  of 
lymphoid  ceUs  which  may  occur  in  the  nuclear  and  mole- 
.  cidar  layers,  adjacent  to  an  inflamed  disc  in  tubercular 
meningitis,  have  been  regarded  as  such,  but  their  tuber- 
cular nature  is  imcertain.  Unequivocal  tubercles  in  the 
retina  (often  containing  giant  ceUs)  have  usuaUy  been 
associated  with  tubercular  growths  in  almost  all  the  struc- 
tiires  of  the  eye  (Perls,  ManfrecU),  in  rare  cases  with  a 
tubercular  papilHtis  only  (Weiss,  Sattler).  In  the  case  of 
tubercle  of  the  optic  nerve  refeiTed  to  above,  the  optic 
papilla  was  the  seat  of  a  large  mass  of  caseating  tubercle, 
and  miliary  tubercles  were  scattered  through  all  the  layers 
of  the  adjacent  retina. ^ 

Tubercles  in  .the  eye  are,  as  already  stated,  almost  invari- 
ably part  of  general  tuberculosis.    In  one  case,  however 

etewhlre'  ^''"^'^  ^^"^^  ""^^^^''^^  ^^'^^^ 

Local  deposits  of  tubercle  in  the  encephalon  may,  as 
ah-eady  described,  give  rise  to    ophthahnoscopic  changes 
producing  optic  neuritis,  as  do  other  cerebral  tumoiu-s.  In 
rare  instances  tubercidar  masses  are  situated  in  the  intra 
cramal  pori:ion  of  the  optic  nerves"'  or  in  the  chiasma,«  and 
may  cause  a  corresponding  afPection  of  sight  (probably  with 

'  "  Wien.  Med.  Jahrbuch.,"  1877  n  fi«o    cj„+*i      <.  a  , 
Bd.  24,pt.iii.p.  127.  ^»'^P-669.    Sattler:  "Arch,  f  Ophth.," 

"Arch.  f.  Ophth.,"  xxiv.  iii.  150 
;  Wei.«:     Arch.  f.  Ophth.,"  xxiii.  4,  p.  67. 
Cn.vo,lh,er :  "  Anat.  Path.  Gen.,"  1862,  Bd.  iv. 
ITjort :  "  Ki.  Monatsbl.,-  18()7.  p.  iri6. 
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or  without  evidence  of  descending  neuritis).  The  inflam- 
mation which  accompanies  the  formation  of  tubercle  in  the 
meninges  may  also  be  accompanied  by  netiritic  changes  in 
the  eye  (see  p.  148). 

In  tuberculosis  of  the  brain  of  guinea-pigs,  artificially 
produced,   Deutschmann^   has  found  a    development  of 
tubercles  in  the  sheaths  of  the  optic  nerves  close  to  the  eye, 
accompanied,  during  life,  by  slight  papHHtis.    The  disease 
appeared  to  have  resulted,  not  by  direct  continuity  with 
that  in  the  brain,  but  by  the  passage  of  a  materies  morbi 
into  the  sheath,  and  its  arrest  at  the  anterior  extremity  of 
the  vaginal  space.    Changes  at  the  same  spot,  apparently 
tubercular,  and  accompanied  by  a  perineuritis  and  some 
interstitial  neuritis,  were  found  in  a  child  who  had  died 
of  tubercular  meningitis.    The  changes  ceased  a  centimetre 
from  the  eye.    There  were  no  ophthalmoscopic  changes. 

Tubercular  disease  of  the  lungs  has  been  described  by  some 
observers  as  accompanied  by  mechanical  congestion  of  the 
retinal  veins,  and  by  disturbed  vision,  but  it  is  very  doubt- 
ful whether  these  are  in  any  cases  related  to  the  pulmonary 
affection. 

Syphilis. 

Acquired  Syphilis.— The  syphilitic  diseases  of  the  eye, 
during  their  active  stage,  commonly  come  under  the  care  of 
the  ophthalmic  surgeon.  Their  consequences  in  the  fundus 
oculi  are,  however,  among  the  appearances  which  the 
physician  encounters  most  frequently  in  his  o^\ti  work, 
and  which  often  furnish  him  with  very  useful  informa- 
tion. A  knowledge  of  these  changes  is,  therefore,  of  great 
importance. 

—Although  not  strictly  an  ophthalmoscopic  sign,  the 
evidence  of  a  past  attack  of  iritis  is  often  fii-st  discovered  by 
the  ophthalmoscope  revealing  the  presence  of  uveal  pigment 
on  the  anterior  surface  of  the  lens.  In  the  majority  of  cases 
iritis  is  due  to,  and  its  traces  are  signs  of,  constiUitional 

1  "  Avch.  f.  Oplith.,"  xxvii.  pt.  1,  p.  251. 
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syphilis,  and  the  importance  of  the  evidence  thus  afPorded, 
from  its  fi-equency  and  easy  recognition,  can  hardly  be  over- 
rated. ^  Over  and  over  again  it  must  have  occiuTed  to  all 
physicians  who  use  the  ophthalmoscope,  when  looking  for 
changes  in  the  fundus  ocidi,  to  encounter  these  signs  of  past 
iritis,  in  cases  in  which  syploilis  had  not  been  suspected,  and 
often  in  which  no  other  indication  of  it,  in  history  or  symp- 
toms, was  to  be  obtained. 

C/wroid.~Ne^  to  the  iiis,  the  choroid  is  affected  by 
syphilitic  disease  more  frequently  than  any  other  part  of 
the  eye.    In  spite  of  the  opinions  which  have  been  expressed 
by  some  authorities,  there  is  strong  reason  to  beHeve  that 
disseminated  choroiditis,  is,  in  the  great  majority  of  cases, 
syphilitic.    In  its  active  stage,  in  which  extensive  areas  of 
white  exudation,  comparable,  in  Hutchinson's  opinion,  to 
gimimata,  are  the  conspicuous  features,  it  rarely  comes  under 
the  notice  of  the  physician.    In  its  later  stage,  in  which 
extensive  regions  of  atrophy  alternate  with  scattered  stellate 
and  crater-like  pigmentary  deposits,  and  sometimes  with 
haemorrhages,  it  is  often  met  with.    It  is  to  be  remembered 
that  the  pigment  is  deposited  in  the  retina  as  well,  and  care 
must  be  taken  to  avoid  confounding  the  change  with  retinitis 
pigmentosa.     The  choroiditis  of  acquired  syphiHs  may  be 
either  unilateral  or  bilateral.    When  sHght  the  traces  of  it 
may  be  detected  only  in  the  peripheral  part  of  the  retina 
towards  the  ora  serrata. 

Betina.—IsoMed  syphilitic  retinitis  is  less  common  than 
syphilitic  choroiditis.  It  is  characterized  by  areas  of  diffuse 
opacity,  parenchymatous  swelling,  tortuous  vessels,  and  a 
blurred  disc.  Sight  is  considerably  impaii-ed.  This  form 
also  comes  chiefly  under  the  ophthalmic  surgeon's  notice 
_  Op^^V^  iVr,....._ivr.t.nV.s,  limited  to  the  papilla,  is  common 
m  syphilis,  as  secondary  to  brain  disease,  but  is  very  rare  as 
a  primary  syphilitic  affection,  if  it  ever  occurs.  Neimtis 
has,  however,  been  met  with  secondary  to  a  syphiloma  of 
the  trunk  of  the  optic  nerve. 

Simple  Atrophy  of  the  nerve  is  said  occasionally  to  occur 
as  tlie  consequence  of  syphilis,  double,  unaccompanied  by 

Q  2 
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spinal  symptoms  (Galezowski)  .1  The  occurrence  of  atrophy 
from  this  cause  is  not  surprising,  since  there  is  reason  to 
beheve  that  constitutional  syphilis  is  a  powerful  predisponent 
to  locomotor  ataxy,  in  its  purely  degenerative  form.  It  is 
probable  that  one  half  the  patients  mth  ataxy  would  not 
suffer  from  the  disease  had  they  not  at  some  previous  time 
suffered  from  syphilis.^  This  is  true  of  cases  with,  as  weU  as 
of  those  without,  optic  nerve  atrophy.  Moreover,  the  loss  of 
reflex  action  of  the  iris,  which  so  commonly  accompanies 
ataxy,  may  occur  without  spinal  symptoms  in  cases  of  con- 
stitutional syphilis,  as  in  several  cases  which  I  have  seen. 
One  of  them  presented  also  optic  nerve  atrophy,  similar  to 
that  which  accompanies  spinal  disease ;  but  of  such  disease 
there  were  no  symptoms ;  even  the  knee-jerk  was  normal. 

Inherited  Syphilis.— The  characteristic  indication  of 
inherited  syphihs,  wHch  is  afforded  by  interstitial  inflam- 
mation of  the  cornea,  and  a  knowledge  of  which  we  owe  to 
Mr.  Hutchinson,  is  well  known,  and  does  not  come  mthin  the 
scope  of  the  present  work. 

The  deeper  structure  of  the  eye,  which  is  most  liable  to  be 
affected,  is  the  choroid,  which  is  often  the  seat  of  disseminated 
inflammation,  in  infancy  or  later.  Scattered  areas  of 
atrophy  may  be  left,  associated  with  accumulations  of  pig- 
ment, just  as  in  the  form  which  results  from  the  acquired 
disease.  "When  slight,  small  round  spots  of  atrophy  may  be 
seen,  surrounded  with  pigment.  This  form  is  very  charac- 
teristic although  rare,  and,  when  the  pigment  is  sHght, 
is  sometimes,  as  I  have  seen,  mistaken  for  tubercles  of  the 
choroid  The  course  of  the  choroiditis  is  well  illustrated  by 
two  cases  described  by  T.  Barlow,^  in  one  of  which  the 
autopsy  showed  also  chronic  syphilitic  disease  of  the  cerebral 
membranes.    The  choroid  presented,  in  each  case,  brownish 

1  "  Joum.  d'Ophthalmologie,"  March,  1872,  p.  139. 

5  For  the  evidence  on  which  this  statement  is  made,  see  "  SyphiUs  and 
Locomotor  Ata,xy,"  "Lancet,"  Jan.  1881,  p.  94  and  the  statistics  of 
Erb  there  refen-ed  to,  and  also  those  brought  by  him  before  the  International 
Medical  Congress,  1881. 

.3  "Trans.  Tiitb.  Soc,"  1877,  p.  287. 
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flecks  of  exudation  without  distui'banoe  of  pigment  or 
atrophy.  The  microscopical  examination  (by  Nettleship) 
showed  the  chorio-capillaris  beneath  these  flecks,  to  be  infil- 
trated with  pus-like  cells,  and  in  several  instances  there  was 
a  layer  of  flattened  cells  on  the  surface  next  to  the  retina. 
In  the  other  case  Barlow  traced  the  progress  of  similar  flecks 
to  a  stage  of  atrophy,  such  as  is  seen  in  disseminated 
choroiditis — ^the  condition  occasionally  met  with  later  on  in 
life.  Several  cases  of  this  character  have  been  recorded  by 
Hutchinson.^ 

A  peculiar  form  of  atrophy  of  the  disc  has  several  times 
come  under  my  notice  in  children  the  subjects  of  this  disease. 
The  disc  has  a  uniform  reddish  tint,  the  edges  are  not  well 
defined,  and  the  vessels  are  small.  There  has  not  commonly 
been  any  atrophy  of  the  choroid  or  pigmentary  accumulation. 
It  is  probably  secondary  to  retinitis  or  wide-spread  capillary 
choroiditis.  Several  times  since  first  observing  the  connection 
between  the  two  conditions,  this  form  of  atrophy  has  drawn 
my  attention  to  the  existence  of  inherited  syphilis,  which  had 
otherwise  escaped  notice.  Sight  is  usually  impaired,  some- 
times considerably. 

Eetinitis  sometimes  occurs  in  the  inherited  just  as  in  the 
acquired  disease. 

Eetinitis  pigmentosa  is,  by  some,  believed  to  be  connected 
with  inherited  syphilis,  and  an  instance  of  the  association  of 
the  two  diseases  has  been  described  by  Swanzy.  Probably 
deposits  of  pigment  in  the  retina  may  accompany  the  atrophic 
changes  in  disseminated  choroiditis,  but  the  coimection  of 
true  retinitis  pigmentosa  with  syphilis  is  generally  considered 
to  be  very  doubtful. 

'  One  ia  figxired  in  the  "  Ophth.  Ho8p.  Eep.,"  vii.  PI.  4,  Fig.  3.  Mr. 
Hutcliinson  has  suggested  that  the  condition  of  choroidal  atrophy  and 
choroidal  and  retinal  pigmentation  may  occur  mthout  an  exudative 
stage. 
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Chronic  Rhkumatism. 

Chronic  rlieumatism  has  only  accidental  associations  with 
changes  in  the  fundus  oculi.  Neuro-retinitis  has  heen 
loosely  ascribed  to  rheumatism,  hut  only  on  the  ground  that 
it  has  sometimes  appeared  to  he  due  to  cold.  It  must  he 
remembered  that  the  optic  nei-ve,  like  the  other  orbital 
nerves,  may  be  damaged  by  rheumatic  inflammation  at  the 
back  of  the  orbit  (seep.  155). 

GrouT. 

The  influence  of  gout  in  producing  kidney  disease  renders 
it  a  powerful  indirect  cause  of  the  retinal  affection  which 
accompanies  albuminuria.    The  only  morbid  changes  in  the 
eye  which  appear  to  be  directly  related  to  gout  are  retinal 
heemorrhages.     The  frequency  with  which  the  subjects  of 
"  hemorrhagic  retinitis  "  present  a  histoiy  of  gout  was  fii-st 
pointed  out  by  Hutchinson,^  and  the  influence  seems  well 
estabhshed,  although  its  extent  is  possibly  exaggerated.  The 
extravasations  may  be  small,  flame-shaped,  and  scattered  over 
the  whole  fundus.    They  are  usually  present  in  one  eye  only, 
often  the  left.    Hsemon-hages  may  recur  for  a  long  period. 
Hutchinson  believes  that  they  may  occur  in  young  persons 
from  inherited  gout.    He  suggested  that  their  cause  might 
be  thrombosis  in  the  retinal  vein,  from  which  Michel  has 
shown  that  extensive  haemorrhages  may  result  (see  p.  28). 
But  the  recurring  character  of  the  extravasations  in  some 
of  Hutchinson's  cases  thi-ows  considerable  doubt  on  this 
mechanism. 

Gralezowski  has  also  described  hcemorrhages  leaving  white 
patches  of  "  sclerosis  "  as  occiu-ring  in  gouty  persons.  Some 
writers  loosely  refer  to  gout  as  a  cause  of  optic  neuritis, 
but  I  am  not  aware  that  the  relation  is  estabhshed  by  any 
carefully  observed  cases. 

•  "Trans.  Clin,  Boc."  vol.  xi.  p  132.  See  also  "Trans.  Ophth.  Sec." 
vol.  i.  1881,  p.  2G 


LEAD  POISONING. 


231 


Lead  Poisoning. 

The  eye  is  occasionally  affected  in  lead  poisoning,  apart 
from  the  effects  of  induced  kidney  disease.  It  may  suffer  in 
three  ways.  There  may  be  (1)  amblyopia,  usually  transient, 
without  ophthalmoscopic  changes;  (2)  atrophy  of  the  optic 
nerve;  (3)  optic  neuritis. 

The  occurrence  of  blindness  in  lead  poisoning  has  long 
been  known.  Some  well-marked  cases  were  published  by 
Duplay  in  1834.^  In  what  v.  Grraefe  called  "  the  pre-ophthal- 
moscopic  period,"  the  transient  amblyopia  attracted,  however, 
more  attention  than  the  graver  forms  of  affection,  so  that 
Tanquerel  des  Planches  spoke  of  the  amblyopia  as  almost 
invariably  passing  away.  Optic  nerve  atrophy  in  lead 
poisoning  was  first  described  by  Hirschler  in  1866,^  and 
optic  neuritis  by  Meyer  in  1868.^  Attention  was,  however, 
especially  called  to  the  affection  by  the  publication  of  an 
important  series  of  cases  by  Hutchinson  in  1871.^ 

(1.)  The  transient  amblyopia,  without  ophthalmoscopic 
changes,  is  usually  sudden  in  onset,  and  may  be  complete. 
It  has  been  observed  in  some  cases  of  acute  saturnism  after 
but  short  exposure  to  the  exciting  cause.  It  commonly  soon 
passes  away,  and  is  probably  due  to  a  direct  effect  of  the  lead 
on  the  nerve  centres,  analogous  to  the  temporary  amaurosis  of 
uraemia  and  diabetes.  In  one  case  recorded  by  Fano  there 
was,  for  some  months,  a  periodical  transient  failure  of  sight  at 
the  same  hour  each  day. 

Hemian£esthesia  has  been  observed  (chiefly  on  the'  Con- 
tinent) in  consequence  of  lead  poisoning.  It  is  apparently 
of  functional  origin,  and  may  be  due  to  the  same  mechanism 
as  the  transient  amblyopia.  The  two  coiacided  in  a  remark- 
able case  which  has  been  recorded  by  Landolt,^  although  in 

'  "Arch.  Gen.  de  Med."  1834. 

2  "  Wien.  Med.  Wochenschr."  1866,  Nos.  6  and  7.  It  is  not  easy  to  say, 
from  the  account  of  the  case,  whether  neuritis  was  present  or  not.  The  diso 
is  spoken  of  a.s  being  grey,  and  having  lost  its  transparency. 

3  "L'Union  Mdd."  No.  78. 

*  "  Ophth.  Hosp.  Rep."  vol.  vii.  p.  6. 

«  "Ann.  d'Oculistique,"  vol.  Ixxxiu.  March,  1880,  p.  1C5. 
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this  case  it  is  very  doubtM  wlietlier  the  symptoms  were  due 
entirely  to  functional  disturbance.  Hemiplegic  weakness, 
hemiancesthesia,  and  amblyopia  came  on  together.  The  loss 
of  power  lessened,  but  the  loss  of  sensibility  and  affection  of 
sight  persisted.  Six  months  later,  the  field  of  vision  of  the 
eye  on  the  affected  side  presented  sHght  peripheral  limitation 
and  a  central  scotoma  with  complete  loss  of  colour- vision. 
The  other  field  presented  two  concentric  annular  scotomata 
with  partial  loss  of  colour-vision,  blue,  violet,  and  yellow  being 
lost,  red  and  green  not  lost.  Acuity  in  each  was  reduced  to 
counting  fingers.  The  discs  were  merely  greyish-red  in  tint, 
the  veins  large.  The  application  of  an  electro-magnet  is  said 
to  have  restored  sensibility  to  the  side,  to  have  restored  colour- 
vision,  and  to  have  improved  acuity,  but  the  scotomata  re- 
mained till  the  patient  resumed  his  work  and  was  lost  sight  of. 

(2.)  In  amblyoiDia  of  long  diiration  it  is  common  to 
find  the  signs  of  atrophy  of  the  optic  nerves.  The  discs 
are  sharp-edged,  pale,  and  often  greyish,  the  arteries  small. 
It  is  said  that  the  atrophy  may  be  from  the  first  un- 
attended by  vascular  changes  (Homer).  In  a  consider- 
able number  of  cases,  however,  which  have  been  seen  in 
an  early  stage,  a  condition  of  simple  congestion  of  the  discs 
has  been  found.  The  tint  is  unifonnly  red,  mth  softened 
edges,  with  little  or  no  sweUing.  Gradually  the  redness 
fades,  and  a  reddish-grey  atrophy  results,  often  with  distinct 
white  lines  along  the  narrowed  vessels.  Sight  has  been  much 
affected  in  all  the  recorded  cases,  the  acuity  of  vision  im- 
paired, and  the  field  presenting  a  central  or  peripheral  defect. 
The  loss  commonly  progresses  until  even  quantitative  percep- 
tion of  light  may  be  lost.  This  congestive  atrophy  is  usually 
double,  but,  as  a  case  recorded  by  Hutchinson  shoAvs,  the 
affection  of  one  eye  may  precede  that  of  the  other. 

(3.)  Occasionally  cases  of  lead  poisoning  present  much 
more  pronoiinced  inflammatory  changes — considerable  papil- 
litis with  swelling,  obscui-ation  of  the  edge  of  the  disc, 
concealment  of  vessels,  and  hsemorrhages,  especially  at  the 
margin  of  the  swelling.  The  arteries  beyond  the  swelling 
are  commonly  naiTOw;  the  veins  may  be  distended  or  of 
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normal  size.  An  instance  of  this  fomi  of  neiu'itis  is  shown 
at  PI.  VII.  6.  The  affection  is  almost  always  double,  and 
usually  entails  considerable  amblyopia.  There  is  reason  to 
believe,  however,  that  slight  degrees  of  neuritis  are  not 
imcommon  in  lead  poisoning  without  any  affection  of  sight. 

1  have  seen  one  such  case,  and  the  general  use  of  the  oph- 
thalmoscope in  medical  practice  will  probably  show  it  to  be 
not  an  infrequent  occurrence.  Pronounced  neuritis  may 
subside  into  atrophy  having  the  characters  of  "  consecutive 
atrophy,"  leaving  a  dull- white,  full-looking  disc,  with  narrow 
arteries.  Or  the  neuritis  may  clear  and  sight  be  recovered, 
as  in  the  case  figured  (Case  28).  It  is  important  to  remember 
that  the  affection  of  sight  in  these  cases  may  be  in  part  due 
to  the  direct  effect  of  the  lead  on  the  nervous  system,  which 
has  been  abeady  mentioned.  This  is  the  more  likely  when, 
as  in  many  recorded  cases,  loss  of  sight  comes  on  suddenly. 
The  transient  amblyopia,  mentioned  above,  has  been  noted 
in  association  Avith  neuritis^  as  well  as  with  normal  ophthal- 
moscopic appearances. 

These  ocular  changes  commonly  occur  in  chronic  cases  of 
lead  poisoning,  which  have  presented  toxic  symptoms  for 
some  time,  often  for  years,  previously,  and  they  may  coin- 
cide with  an  increase  of  the  other  symptoms.  It  must  be 
remembered,  however,  that  the  manifestations  of  lead  are 
very  irregular,  and  any  one  may  be  absent  or  may  alone  be 
present.  In  cases  of  very  recent  intense  lead  poisoning, 
toxic  amblyopia  and  neuritis  are  apparently  more  common 
than  atrophy.  A  case  in  which  neuritis,  going  on  to  atrophy, 
occurred  in  a  girl  of  seventeen,  after  four  years'  work  in  a 
type  foundry,  has  been  recorded  by  Hirschberg.^  She  suf- 
fered also  from  various  nerve-troubles. 

In  many  cases  the  occurrence  of  neuritis  coincides  with 
symptoms  of  cerebral  disturbance,  headache,  convulsions, 
deliriimi,^  &c.    The  case  (28  appended)  figured  in  PI.  YII.  6, 

'  A  case  reported  by  Strieker  from  Traubo's  Cliniqiie,  aud  quoted  by 
Abadie  ("Mai.  des  Yeux"). 

2  "Arch.  f.  Augenkrankheiten,"  1879,  p.  9. 

»  This  is  an  old  obaei-vation.  Tanquerel  des  Planches  described  satimiine 
amaurosis  as  the  accompaniment  of  Encephalopathia  and  Colioa  Satumina, 
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presented,  at  the  same  time  as  the  neuiitis,  much  mental 
distm-hance,  and  both  symptoms  passed  away  together.  In 
a  fatal  case  of  this  description,  recorded  by  E.  Atkinson,^ 
there  were  no  naked-eye  changes  in  the  meninges  or  brain, 
but  lead  was  fotmd  in  it  in  quantity  eqmvalent  to  five  grains 
in  the  whole  brain.  This  association  of  cerebral  disturbance 
with  optic  neuritis  in  these  cases  is  probably  more  than  a 
coincidence,  and  the  analogous  fact  as  regards  albuminuric 
neuritis  (p.  191)  may  be  borne  in  mind. 

The  diagnosis  of  saturnine  atrophy  and  neuritis  rests 
especially  on  the  recognition  of  the  signs  of  lead  poisoning, 
the  line  on  the  gums,  the  occurrence  of  gout,  of  cohc,  of 
wrist-drop,  and  the  i^resence  of  anaemia.  It  is  only  by  these 
symptoms  that  the  neuritis  can  be  distinguished  from  that 
of  primary  encephalic  affections.  The  possibility  of  a  renal 
neuritis  in  cases  of  lead  poisoning  must  be  home  in  mind. 
It  is  highly  probable  that  in  at  least  one  published  case  the 
retinal  change  was  due  to  the  albuminuria  rather  than  to  the 
lead.  Albuminuric  retinitis  is  not  uncommon  in  cases  of 
chronic  lead  poisoning  of  long  duration. 

The  prognosis  in  all  f  onus  of  change  in  the  optic  disc  must 
be  cautious.  It  is  least  grave  in  the  case  of  toxic  amblyopia, 
next  in  cases  of  pronounced  neiiritis,  especially  of  acute 
course,  less  so  in  cases  of  chronic  congestive  change,  and  in 
pronounced  atrophy  it  is  very  unfavourable.  Of  fom-teen 
cases  of  various  forms,  collected  by  Lespme-Moutard,^  nine 
progressed  to  blindness. 

The  treatment  is  essentially  that  for  the  general  state, 
but  local  applications,  leeching  and  counter-irritation,  have 
appeared  useful  in  some  cases. 

and  stated  that  in  cases  of  this  Hnd  no  material  change  is  to  be  found 
in  the  braui.  "Trait6  des  Mai.  de  Plomh."  1839,  Tom.  II.  pp.  211  and 
235. 

1  "Lancet,"  1878,  i.  784. 
3  "  These  do  Paiis,"  1878. 


CHRONIC  ALCOHOLISM. 


235 


Chronic  Alcoholism. 


Atropliy  of  the  optic  discs,  sometimes  of  one  only,  some- 
times of  both,  is  occasionally  met  with  in  the  subjects  of 
clu-onic  alcohoHsm,  to  which  it  is  apparently  due.  It  is  said 
to  oecvu-  especially  in  sedentary  drinkers,  and  to  be  more 
common  on  the  Continent  than  in  this  country.  Amblyopia 
may  precede  any  ophthalmoscopic  change,  and  is  character- 
ized by  a  central  dimness  or  defect  (Forster),  very  similar  to 
that  met  with  from  tobacco,^  but  said  to  be  more  exactly 
central  (Ifechberg) .  Before  there  is  recognizable  defect  for 
white  light,  a  defect  for  red  may  be  discovered,  extending 
from  the  fixing  point  to  the  blind  spot  and  a  little  beyond 
each.  To  detect  it  in  slight  cases  the  ordinary  colour'  tests 
do  not  suffice,  since  the  coloured  object  should  not  be  more 
than  five  millimetres  in  diameter.  Extensive  loss  of  vision 
for  certain  colours,  as  green  and  violet,  has  also  been  de- 
scribed by  G-alezowski  as  a  symptom  of  retinal  anaesthesia  in 
some  cases  of  chi'onic  alcohoHsm.  It  is  probable  indeed 
that  the  perception  of  gTcen  is  commonly  lost  as  weU  as  that 
of  red,  both  colour's  appearing  grey.^ 

A  stage  of  congestion,  before  the  onset  of  the  atrophy,  has 
been  described  by  Allbutt  and  others.  The  appearances  were 
generaUy  those  abeady  described  as  "  Simple  Congestion " 
(p.  39),  uniform  redness  of  the  disc,  with  softened  edges. 
The  disc  graduaUy  becomes  paler,  and  ultimately  passes  into 
white  or  greyish  atrophy,  often  with  smaU  vessels.  When 
the  condition  of  the  nerve  has  been  ascertained  by  micro- 
scopical examination  only  granular  degeneration  of  the  nerve 
fibres  has  been  found.    I  beHeve  that  congestion,  sometimes 

■  It  should  be  remarked  that  the  symptoms  here  described  (in  accordance 
w.th  the  opxnxon  of  most  axvthorities)  as  due  to  alcohol,  are  beHeved  by  some 
to  be  met  with  only  m  drinkers  who  are  smokers  and  +n  he  .    11    1  T 
tobacco.    See  Nettlcship,  <■  St.  Thomas's  HoTRe'p  ^.  tTS' 
true  that  smokers  who  drink  suffer  less  ^^^'l^o^i^^^^^^^ 

thereby  cast  on  tLUuenco  of 

-  Nuel:  "Ann.  d' OcuUstique,"  Sept.  1878. 
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with  slight  oedema,  is  often  to  be  recognized  in  the  cases  of 
chronic  alcoholism.  It  is,  no  doubt,  an  analogous  condition 
to  that  change  in  the  meninges  which  leaves  the  thickening 
and  opacity  often  to  be  found  after  death. 

The  progress  of  the  atrophy  is  slow,  and  the  prognosis 
better  than  in  many  other  forms  :  considerable  good  being 
effected,  especially  in  the  pre-atrophic  stage  of  amblyopia,  by 
strychnia  and  tonics. 

In  acute  alcoholism  ophthalmoscopic  changes  are  not  com- 
monly present.  In  one  case  Jager  found  a  condition  of 
diffuse  retinitis,  with  mmierous  haemorrhages,  in  a  patient 
suffering  fi'om  delirium  tremens. 

Tobacco  Poisoning, 

The  occurrence  of  defective  sight  from  tobacco  smoking 
was  described  in  1854  by  Mackenzie,  who  was  incHned^  to 
attribute  most  cases  of  amaurosis  to  this  cause.  The  subject 
attracted  httle  attention  until  Hutchinson,^  in  1864,  brought 
forward  facts  to  show  that  amblyopia,  accompanied  by  slight 
ophthalmoscopic  changes,  often  results  from  this  cause,  while 
Torster^  and  Hirschberg^  have  demonstrated  that  the 
affection  of  sight  uniformly  presents  special  characteristics. 
The  relation  between  these  symptoms  and  tobacco  smoking 
has  indeed  been  doubted  by  some  writers,  but  must  be 
regarded  as   now   among   the   best   established  facts  of 

ophthalmology.*' 

Eorster  has  remarked  that  the  sight  suffers  fi'om  tobacco 
generally  between  thirty-five  and  sixty-five  yeai's  of  age, 
and  beheves  that  tobacco  is  not  so  well  borne  dm-ing  the 
second  half  of  life  as  during  the  period  of  full  vigour. 
Several  of  Hutchinson's  cases,  however,  were  under  thirty. 

1  "Lond.  Hosp.  Report,''  1864;  see  also  " Med.-Cliir.  Trans.,"  1867; 
"  Ophth.  Hosp.  Rep.,"  1871  and  1876. 

2  Graefe  u.  Saemisch's  "  Handbuch,"  vol.  vii.  p.  201. 

3  "Deutsche  Zeitschiift  f.  Prakt.  Med.,"  1878. 

*  For  an  exceUent  resume  of  what  is  known  on  the  subject  see  Nettleship  s 
"Notes  on  the  Diagnosis  of  Tobacco  Amblyopia,  St.  Thomas's  Hosp. 
Reports,"  1879. 
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It  has  been  thought  that  the  disease  occurs  more  frequently 
among  abstainers  from  alcohol  than  among  those  who  take 
alcohol,  and  some  facts  mentioned  by  Nelson  ^  seem  to  show 
that  in  the  latter  the  affection  may  come  on  more  slowly. 

The  failure  of  sight  is  gradual  and  equal  in  both  eyes, 
imaccompanied,  as  a  rule,  with  headache  or  other  cerebral 
symptoms.    It  is  nearly  always  more  marked  in  a  bright 
than  in  a  dull  light  from  the   increased  dilatation  of 
the  pupil  in  the  latter.    The  characteristic  of  the  failure 
is  the  presence  of  a  defect  in  the  centre  of  the  field 
of  vision,  a  "  central  scotoma,"  transversely  oval  or  oblong, 
extending  from   the  fixing  point  to  the  blind  spot,  and 
often  embracing  both.    It  is  a  relative,  not  an  absolute 
scotoma;   there  is  dimness,  not  loss,  of  sight,   and  the 
failure   is   greater  for  certain   colours   (green  and  red) 
than  for  white.    If  the  defect  is  sHght,  the  coloured  object 
must  be  of  small  size  in  order  to  detect  it.    The  scotomata 
are  symmetrical,  or  nearly  so,  in  the  two  eyes  (see  Fig.  1 9 
p.  110),  and  seem  to  begin  most  commonly  at  or  near  the 
fixing  point  (Leber,  Treitel,  Nettleship).    Nelson,  however, 
has  described  a  ease  in  which  the  scotoma  surroimded  the 
blind  spot  and  the  fixing  point  was  free.    The  variations  in 
the  exact  limits  of  colour  fields  in  different  individuals  and 
with  different  degrees  of  illumination  render  it  uncertain 
whether  there  is  a  peripheral  limitation  of  these  fields  ;  such 
limitation  is  certainly  not  always  present,  but  probably 
may  be  in  severe  cases  (Treitel,  see  also  Fig.  18,  p.  110). 
The  symmetry  of  the  scotomata  is  anatomical  not  functional, 
and  indicates  a  morbid  process  in  the  orbital  portions  of  the 
optic  nerve,  doubtless  in  its  axis  (see  p.  107).    In  some  cases 
a  stage  of  simple  congestion,  a  "  hazy  disc,"  slight  Uniform 
redness,  with  soft  edges,  without  noticeable  swelling,  may 
apparently  be  the  first  change.    Later  there  is  a  sUght 
degree  of  atrophy. 

The  treatment  consists  essentially  in  the  removal  of  the 
cause.  Tonics  and  hypodermic  injections  of  strychnine  are 
also  of  use,  especially  in  the  pre-atrophio  stage.  Hutchinson 

'  "Brit.  Mpfl.  Journnl,"  1880,  ii.  774, 
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believes  the  prognosis  in  most  cases  to  be  good,  three-quarters 
of  his  cases  having  recovered,  or  presented  great  improve- 
ment in  sight.    Age  does  not  render  the  prognosis  worse. 


Quinine. 

Qiiinine  in  large  doses  may  cause  complete  temporary 
amaurosis.    Many  well-marked  eases  have  been  recorded.^ 
The  amount  of  quinine  which  caused  the  symptoms  varied 
from  a  minimum  of  80  grains  in  thirty  hours,  to  a  maximiim 
of  1,300  grains  in  three  days.    In  most  of  these  cases  the 
quinine  was  given  for  malaria,  but  that  the  affection  of  sight 
was  due  to  the  former,  and  not  to  the  latter,  is  proved  by  the 
definite  and  peculiar  character  of  the  symptoms,  and  by  the 
fact  that,  in  some  other  cases,  the  patient  was  not  suffering 
from  any  disease,  and  the  quinine  was  taken  by  accident. 
In  all  the  cases  the  loss  of  sight  was  at  first  complete  and  was 
associated  with  loss  of  hearing.    The  deafness  soon  passed 
away,  usually  in  twenty-four  hours.    The  blindness  con- 
timied  for  a  longer  time,  which  varied  according  to  the  dose. 
Central  vision  returned  to  the  normal  in  a  few  days,  weeks, 
or  months,  but  the  peripheral  vision  continued  lost  for  a 
very  long  time.    This  contraction  of  the  visual  field  after  the 
return  of  central  vision  seems  to  be  invariable,  and  the 
restricted  field  is  usually  transversely  oval.    Coloui'-^dsion  is 
also  impaired.    The  pupils  are  dilated,  and  dui-ing  total 
blindness  are  irresponsive  to  light,  but  act  to  accommodation 
(Grrueniug).    The  ophthalmoscope  has  shown  paUor  of  the 
disc,  and  in  all  cases  a  remarkable  diminution  in  size  of 
the  retinal  vessels,  which  may  be  reduced  to  thi-eads,  and 
emptied  by  the  slightest  pressui-e  on  the  eye.    A  cherry-red 
spot  at  the  macula  has  been  noticed  (Gruening).  Vorhies 

1  Giacomini:  "Ann.  Univers.  diMed.,"  1841 ;  Graefe:  «  Arch.f.  Ophtli.," 
iii  pt  2,  p.  396 ;  Roosa :  "  Ai-chives  of  Ophthalmology,"  vol.  iii.  p.  3,  and 
ix.'  pt.  l';  Gruening:  ibid.  vol.  x.  pt.  1,  p.  81 ;  Vorhies:  "  Trans.  American 
Med.  Assoc.,"  1879  ;  Michel:  "  Archives  of  Ophthalmology,"  x.  pt.  1,  p. 
102  ;  and  Knapp  :  ibid.  x.  pt.  ii.  p.  220.  The  last  paper  contains  a  very  full 
diRCUssion  of  the  subject. 
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found  tlie  clioroidal  vessels  also  empty.  In  the  case  of 
Griacomini,  tkree  drachnis  having  been  taken  at  a  single  dose, 
there  was  loss  of  consciousness  at  the  onset.  In  all  cases 
a  considerable  degi-ee  of  recovery  has  ultimately  occurred. 
In  the  most  severe  case  (Michel),  in  which  seven  drachms  of 
quinine  were  taken,  there  was  no  improvement  for  several 
months,  and  it  was  thought  that  sight  was  permanently  lost ; 
nevertheless  fifteen  months  afterwards  acuity  of  vision  was 
nearly  normal,  although  the  fields  were  much  restricted. 
The  vessels  had  increased  in  size,  but  were  still  much  below 
the  normal.  Eecovery  in  six  weeks  has  followed  a  dose  of 
five  drachms.  Whilst  the  symptoms  are  passing  off  relapses 
may  be  produced  by  insignificant  doses  of  quinine. 

Other  Poisons. 


Silver ^  poisoning  is  said  to  be  accompanied  by  amblyopia, 
in  addition  to  the  other  symptoms  of  argyria.  No  ophthal- 
moscopic changes  have,  however,  been  recorded,  but  silver 
has  been  foimd  in  the  eyeball  (sclerotic  sheath  of  the  optic 
nerve,  &c.),  by  Eeimer,  deposited  in  small  round  granules. 
The  effect  of  silver  is  closely  analogous  to  that  of  lead.  It 
may,  as  I  have  seen,  lead  to  wiist-drop,  gout,  and  albumi- 
nuria, and  it  is  therefore  highly  probable  that  the  same 
ocular  changes  may,  in  some  cases,  result. 

In  mercurial  poisoning  amblyopia  has  been  observed;  in 
one  case^  optic  neuritis  existed,^  and  in  another  optic  nerve 
atrophy.3  Of  ocular  changes  in  copper  and  phosphorus 
poisoning  nothing  is  known. 

Salicylic  acid  may  cause  amblyopia,  but  without  changes  in 
the  fundus  ocuH.  The  same  effect  has  been  observed  from 
salicylate  of  soda.-^ 

Sulphide  of  carbon  was  the  apparent  cause  of  a  peri- 
neuritis," ending  in  partial  atrophy,  in  a  case  recorded  by 

'  Square:  "  Ophth.  Hosp.  Rep./'  vi  54 

3  r!;,TTp^  '  ;f^blyopie8  et  Amauroses  Toxiques,"  p.  HI. 

3  Gath:  "  Gaz.  deg-l.  Ospital,"  1880,  i.  4.  i     '  l 
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Galezowsld.1  Atrophy  of  the  optic  nerves  is  also  seen,  not 
very  rarely,  among  the  workers  in  india-rubber  factories, 
in  which  sulphide  of  carbon  is  u.sed. 


ACUTE  GENERAL  DISEASES. 
Typhus  Eever. 

Loss  of  sight  has  been  many  times  observed  during  con- 
valescence from  typhus  fever,^  and  subsequently  atrophy  of 
one  or  both  optic  nerves  has  been  found.  In  some  of  these 
cases  there  have  also  been  cerebral  symptoms,  as  in  a  case 
recorded  by  Benedikt,  in  which  left  hemiplegia  was  accom- 
panied by  atrophy  of  the  right  optic  nerve.  In  such  cases, 
probably^  the  atrophy  was  the  result  of  a  cerebral  lesion.  In 
other  cases  there  were  no  symptoms  except  those  in  the  eye, 
and  a  primary  affection  of  the  optic  nerve  appeared  to  have 
occurred.  In  some  cases  these  ophthalmoscopic  changes  have 
been  those  of  simple  atrophy,  but  in  others,  Avhere  the 
affection  of  sight  was  first  noticed  during  convalescence, 
optic  neuritis  has  been  found.^  Of  the  origin  of  the  neuritis 
nothing  is  known. 

Typhoid  Eever. 

The  occurrence  of  amblyopia  and  amaurosis  during  conva- 
lescence from  typhoid  is  well  estabhshed,"  although  rai-e.  It 
.  may  or  may  not  be  attended  with  ophthalmoscopic  changes. 
In  the  latter  case,  the  prognosis  is  favourable ;  the  a^ection 
usuaHy  passes  away  in  the  coui'se  of  two  to  eight  weeks. 
The  form  of  amblyopia  varies ;  anaesthesia  of  the  retina  has 

'  Galezowski:  "Des  Amblyopies  et  Amauroses  Toxiques,"  p.  141. 

2  In  a  considerable  mimber  of  the  cases  recorded  abroad  it  is  doubtful 
whether  the  disease  was  typhus  or  typhoid  fever.  The  cases  on  which  the 
statements  in  the  text  are  foimded  appear  to  have  been  true  typhus. 

3  Teale :  "  Med.  Times  and  Gazette,"  May  11, 1867.  Chisholm  :  *'  Ophth. 
Hosp.  Rep.,"  vol.  vi.  p.  214. 

^  Nothnagel:  "  Dent.  Aroh.  fiir  Kl.  Med.,"  1872,  ix.  480. 
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been  observed  hy  Leber,  and  an  annular  defect  in  the  field 
hy  Plersiug. 

When  ophthalmoscopic  changes  have  been  observed,  there 
has  been  simple  atrophy,  single  or  double,  without  preceding 
inflammation  ;  or  double  neuritis  may  be  present,  ending  in 
atrophy,  partial  or  complete,  or  less  commonly,  in  recovery. 
Hutchinson  has,  for  instance,  recorded  ^  the  case  of  a  boy 
whose  sight  failed  at  thi^ee  years  and  a  half,  two  to  four 
weeks  after  a  fever  with  diarrhoea  and  headache,  a  sister 
having  suffered  from  similar  symptoms  at  the  same  time. 
Symmetrical  neuritis  was  found,  and  ten  years  later  white 
atrophy  with  smaU  vessels.    The  nemitis  is  so  rare  that 
Leber  suggests,  as  SteUwag  v.  Carion  had  suggested  long 
before,^   that  the  cases  in  which  it  is  found  may  reaUy 
have  been  cases  of  meningitis  which  have  been  mistaken 
for  typhoid  fever,  an  error  not  very  raxe.    It  must  be 
remembered,  however,  that  neuritis  does  occasionaUy  follow 
other  acute  specific  diseases.     It  has  been  thought  that 
the  cases  accompanied  by  hyiDersemia  of  the  discs  are  cases 
eompHcated  by   meningitis;    but  meningitis,   except  as 
secondary  to  suppuration  in  the  ear,  is  exceedingly  rare 
m  typhoid  fever.    Sir-  WilHam  Jenner  has  informed  me 
that  he  has  never  seen  it.    It  does  not  appear  from  Dr 
Murchison's  work  on  Fevers,  that  he  had  ever  met  with 
a  case.    To  infer  meningitis  in  consequence  of  extreme 
factT'"^  certainly  not  warranted  by  pathological 

Extreme  narrowing  of  the  retinal  arteries,  on  both  sides 
mth  pallor  of  the  disc  and  loss  of  sight,  was  found  by 
Heddaens,^  m  a  case  of  great  emaciation  after  typhoid  On 
good  food  the  arteries  regained  their  normal  size,  but  the  disc 
remained  pale,  and  sight  did  not  improve  beyond -L 

Galezowski*  has  observed  embolism  of  the  cenVral  artery 
o±  the  retma  dunng  convalescence  from  typhoid. 


'  "Ophth.  Hosp.  Rep.,"  ix.  125. 

'  .'<M  ^'*^iri°^!'"  I-  1855,  p.  C62. 

^^Monatebl.  fur  Augenheilk.,"  Aug.  1866. 

"Traite  Iconographiciuo,"  p.  188. 
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EeLAPSING  FKViiR. 

It  is  well  known  that  extensive  intra-oeular  inflammation 
is  apt  to  follow  relapsing  fever.  Trompetter^  found  it  in 
21  out  of  325  cases,  or  sis  per  cent.  There  was  inflammation 
of  the  choroid  and  cHiary  body  with  hypopyon,  but  without 
iritis.  There  were  also  opacities  in  the  vitreous,  amblyopia, 
and  Hmitation  of  the  field.  Its  origin  is  doubtful.  Throm- 
bosis in  vessels  or  emboHsm  from  the  spleen  has  been  assumed 
as  its  cause  (Blessig,  quoted  by  Trompetter). 


Measles. 

Amblyopia,  without  ophthalmoscopic  changes  and  ulti- 
mately improving  to  the  normal,  has  been  seen,  as  a  sequel 
to  measles,  by  v.  Graef e  and  Nagel ;  in  some  cases  accom- 
panied by  cerebral  symptoms,  convulsions,  and  sopor.  Nagel 
has  also  met  with  three  cases  of  optic  nem-itis  after  measles, 
but  in  the  epidemic  in  wHch  they  occui-red  there  were  many 
cases  of  meningitis.  In  three  other  cases  lately  recorded 
by  Wadsworth  -2  there  were  also  symptoms  of  meningitis. 
As  Forster  remarks,  the  commonness  of  the  disease,  and  the 
rarity  of  affections  of  sight  in  it,  show  that  the  connection 
between  the  two  cannot  be  a  very  close  one. 


Scarlet  Fever. 

The  frequency  with  which  renal  disease  accompanies  aud 
succeeds  scarlet  fever  renders  affections  of  sight  not  very  rare 
consequences  of  the  disease.  Occasionally,  however,  they 
arise  independently  of  any  renal  distiu-bance. 

TJriBmic  amaurosis  is  common  in  scarlatinal  dropsy.  It 
comes  on  suddenly,  when  the  renal  disease  is  at  its  height,  is 

'  "Klin.  Monatsbl.,"  April,  18S0,  p.  123. 

3  "  Boston  Med.  and  Surg.  Joiimal,"  vol.  ciii.  p.  636. 
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commoulj  complete,  double,  vmatteucled  by  opLtlialmoscopic 
olianges,  and  passes  aAvaj.  Occasionally,  cerebral  symptoms 
accompany  it — con\adsions,  and,  in  rare  cases,  hemiplegia, 
from  a  cerebral  thrombosis  or  embolism,  which  persists 
after  the  cessation  of  the  convulsions,  and  the  retiu-n  of 
sig-ht. 

Nem-o-retmitis  has,  however,  been  observed  to  succeed 
scarlet  fever  when  there  has  been  no  renal  disease  or  albumen 
m  the  m-ine.    Betke^  has  recorded  a  case  in  which  there  was 
great  dimness  of  sight  seventeen  days  after  desquamation. 
There  was  no  albuminuria,  but  a  marked  neuro-retinitis  was 
foimd  on  ophthalmoscopic  examination,  less  developed  in  the 
right  eye  than  in  the  left.    There  was  no  sign  of  meningitis, 
past  or  present.    The  neuritis  entbely  disappeared  and  sight 
was  restored  in  eight  weeks.     A  similar  case  has  been 
recorded  by  Pflilger.^    A  child,  ten  years  old,  became  bHnd 
three  weeks  after  an  attack  of  scarlet  fever,  the  loss  of  sight 
being  complete  at  the  end  of  three  or  four  days.  Bming 
the  fever  there  had  been  considerable  headache.   When  sight 
was  lost  double  papiUo-retinitis  was  foimd  to  exist.'  The 
arteries  were  nan^ow  and  tortuous,  with  slight  pulsation;  the 
veins  were  dilated;  there  was  considerable  swelling,  and 
some  haemorrhages  existed.    A  month  later  sight  had  much 
miproved,  but  four  months  after  it  was  not  quite  normal,  and 
the  neuritis  had  not  entirely  subsided.    The  urine  through- 
out was  free  from  albumen. 

It  is  not  uncommon  to  meet  with  atrophy  of  the  optic  nerve 
after  scarlet  fever,  and  the  atrophy  may  have  all  the  aspects 
of  a  consecutive  atrophy.  It  has  been  observed  in  association 
with  the  symptoms  of  a  local  cerebral  lesion,  hemiplegia,  &c. 
(Loet),  but  in  some  cases  has  occm-red  alone.  Two  remarkable 
cases  have  been  recorded  by  Bayley,^^  i,,  ^j^^j^^ 
sight  gradually  failed  some  months  after  an  attack  of  scarlet 
fever,  without  albuminuria  or  dropsy.  One  became  bHnd 
and  idiotic,  and  the  other  epileptic.    The  tint  of  the  optic 

'  "Monatsbl.  fiir  Augenheilkunde,"  Bd.  viii  1869  201 
2  "  Arch.  f.  Ophth.,"  xxiv.  pt.  2,  p.  180.  '  " 

'  "Laucet,"  Sopt.  15,  1877. 
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discs  was  "pale  but  not  the  blnish-white  of  atropliy,"  and 
tlie  fundus  in  each  case  showed  accumulation  of  pigment. 

It  must  he  remembered  that  an  intense  albuminuric 
inflammation  may  leave  partial  atrophy  of  the  optic  nerve. 


Yakiola. 

Leber  has  observed  diffuse  neuro-retinitis  in  variola  during 
the  stage  of  drying  of  the  eruption.  In  Case  60  appended 
atrophy  of  one  optic  nerve  appears  to  have  succeeded 
smallpox. 

Acute  Eheumatism. 

Acute  rheumatism  is  not  usually  associated  mth  any  changes 
in  the  fundus  oculi.  Embolism  of  the  cerebral  arteries  some- 
times, though  rarely,  occurs  during  the  course  of  an  attack, 
but  embolism  of  the  retinal  arteries  has  not,  I  believe,  been 
observed,  except  as  a  late  sequel  of  the  resulting  endocai'ditis. 
Schmidt  once  observed  hido-choroiditis  (such  as  is  common 
in  relapsing  fever)  after  an  attack  of  acute  articular  rheu- 
matism without  endocardial  complication.^ 

Malariai,  Feveus. 

Changes  in  the  fundus  ocuH  are  present  in  some  cases  of 
malarial  fever;  rarely  in  the  intermittent  of  this  country, 
but  not  uncommonly  in  the  severer  forms  of  malarial  fever, 
especially  in  tropical  climates.  Poncet,"-  for  instance,  found 
changes  in  ten  per  cent,  of  the  cases  of  malarial  cachexia 
in  Algeria.  The  changes  which  have  been  observed  consist 
of  retinal  hEemon-hages,  neui-o-retinitis,  and  atrophy  of  the 
optic  nerve. 

HiBmorrhages  may  occur  without  other  change,  sometimes 
in  the  posterior  segment  of  the  eyeball,  sometimes  chiefly 

1  "Arch.  f.  Oplith.,"  Bd.  xviii. 

«  "Ann.  d'Ociilistique,"  May,  1878. 
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in  tlie  ciliary  regiou  (Poncet).  Three  instances  of  retinal 
hasmorrliages  in  ague  have  been  recorded  by  StejAen 
Mackenzie.  1  One  was  a  young  man,  aged  twenty,  who  had 
one  attack  of  ague  on  his  way  home  from  India,  and  a  severe 
paroxysm  immediately  after  his  arrival.  The  attacks  recuiTed 
daily  for  a  fortnight,  when  he  came  under  treatment,  and 
munerous  retinal  haemorrhages  were  found,  most  numerous 
near  the  disc,  chiefly  along  the  eoiu-se  of  the  larger  vessels, 
especially  arteries,  which  they  in  places  obscured  (Fig.  25). 


Fig.  2.5.— Retinal  HEemorrhages  in  Agiie  (Mackenzie). 

Sprinlded  about  the  fundus,  and  most  numerous  near  the 
disc,  were  many  small  round  bright  spots,  resembling  pin- 
holes pricked  in  a  piece  of  paper  held  up  against  the  light 
The  retinal  vessels  were  of  normal  size,  and  their  sheaths  did 
not  appear  tliickened.  These  hcemon-hages  were  carefully 
observed  day  by  day,  and  were  seen  to  fade  aAvay  gradually 
and,  as  each  died  away,  it  left,  to  mark  its  fonner  situation,' 

Melan..ia  ae  S^.p..  J 

Markonzip  for  the  woodnuts  frr,m  Lis  pnj.nr. 
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one  of  the  shiny  white  spots  of  which  mention  has  been 
made  above.  There  was  no  albuminuria  or  other  symptom 
of  Bright's  disease.  The  spleen  was  large.  The  blood  at 
first  contained  much  pigment,  but  after  the  first  few  days  no 
more  could  be  found. 

In  two  cases,  at  the  Seamen's  Hospital— a  man,  aged 
twenty-nine,  with  quotidian  ague,  and  another,  aged  eighteen, 
with  tertian  ague— hc^morrhages  were  foimd,  in  the  former 
case,  numerous,  large,  and  superficial,  leaving  wHte  patches. 
One  was  paler  in  the  centre  than  in  the  periphery  (Fig.  26). 


Fig.  26.— Retmal  Htemon-liages  in  Ague  (Mackenzie). 

They  quickly  disappeared.  Neither  of  these  patients  had 
melanfemia.  In  several  cases  subsequently  examined,  no 
hcemorrhages  were  found.  ■  ^ 

Heemorrhagic  retinitis  has  also  been  met  with  by  von 
Ea-ies.i  Qne  patient,  who  had  suffered  from  ague  for  a  week 
only,  had  an  extensive  haemorrhage  into  the  vitreous.  The 
intermittent  had  been  arrested  by  quinine,  and  the  first 

'  "Arch.  f.  Ophth.,"  vol.  xxiv.  pt.  1,  p.  lo9. 
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freedom  on  the  day  of  periodical  reciu'rence  was  accompanied 
hy  the  hoemorrhage. 

Poncet  observed,  in  Algeria,  besides  haemorrhages,  peri- 
papillary oedema  and  even  considerable  neuro-retinitis.  He 
also  found  in  the  retinal  and  choroidal  vessels,  large  cells 
containing  leucocytes  and  pigment.  Nemitis  has  also  been 
seen  in  one  case  by  Gralezowski,'  and  in  two  by  Hammond,^ 
unilateral,  with  stellate  deposits  of  pigment  in  the  retina 
following  the  com-se  of  the  vessels. 

Atrophy  of  the  optic  nerve  has  also  been  observed  to 
succeed  malarial  fever.  It  is  very  rare,  however,  as  a 
consequence  of  the  intermittents  of  temperate  climates, 
although  a  few  cases  are  on  record.  After  the  severe 
malarial  fever  of  hot  climates  it  is  not  infi-equent.  Several 
cases  are  narrated  by  Gralezowski and  by  Bull.*  The  disc  is 
white,  the  vessels  are  small,  and  the  field  of  vision  is  greatly 
restricted.  The  pathology  of  these  retinal  changes  is  still 
obscm-e.  The  retinal  htemorrhages  have  been  ascribed  to 
pigmentary  embolism,  but  they  are,  as  Mackenzie  has 
shown,  to  be  foimd  when  there  is  no  mela,noemia.  Poncet 
attiibutes  them  to  the  blockade  of  minute  vessels  by  leu- 
cocytes. The  atrophy  was  ascribed  by  Gralezowski  to  pig- 
mentary emboHsm.  It  seems  possible  that  the  atrophy  may 
be  the  result  of  such  neuro-retinitis  as  is  described  above, 
and  which,  damaging  sight  only  dming  the  stage  of  atrophy, 
attracted  no  attention  during  its  acute  stage. 

Two  remarkable  cases  which  have  been  recorded  by 
Eamorius,5  suggest  that  spasm  of  the  retinal  vessels  may  be 
a  consequence  of  malarial  poisoning.  The  chief  symptom 
was  periodical  amblyopia,  and  during  one  of  the  attacks  the 
optic  discs  were  pale,  the  retinal  arteries  were  filiform  and 
almost  bloodless,  and  the  veins  were  scarcely  perceptible. 
At  the  same  time  there  was  great  congestion  of  the  face  and 

'  "Traite  Iconographique,"  p.  190. 

'  "Trans.  American  Neurological  Society,"  1876. 
3  Loc.  cit. 

"American  .Joiim.  of  Med.  Science,"  1877,  p.  403. 
«  "  Annali  di  Ottalmologia,"  1877,  pt.  1,  'and  "Ann.  d'OoullRl;.  "  vol 
1.XXX11.  p.  200.  ' 
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ears,  and  a  sensation  of  heaviness  in  the  head.  Each  attack 
was  attended  with  a  sensation  of  coloured  circles  moving 
from  the  periphery  of  the  field  towards  the  centre.  In  the 
intervals  hetween  the  paroxysms  the  appearance  of  the  fundus 
oouli  was  normal.  Bromide  of  potassium  had  no  effect,  hut 
quinine  quickly  cured  each  case. 

Purulent  affections  of  the  eye  (choroiditis,"^  iritis,  &c.),  such 
as  are  seen  in  pyaemia,  have  been  described  in  intermittent 
fever,  but  are  extremely  rare,  and  some  doubt  may  be  felt 
regarding  the  diagnosis  of  the  original  disease  when  it  is 
remembered  how  closely  some  cases  of  pyaemia  simulate 
intermittent  fever.  Even  the  influence  of  quinine,  on  wliich 
diagnostic  weight  is  often  laid,  is  not  entirely  conclusive.^ 

Erysipelas. 

Erysipelas  of  the  face  is  sometimes  followed  by  loss  of 
sight  and  the  signs  of  atrophy  of  the  optic  nerve  (v.  Graefe, 
H.  Pagenstecher,  Hutchinson,  and  others).  It  is  produced 
by  the  extension  of  the  celkilitis  into  the  orbit,  and  the 
resulting  damage  to  the  trtmk  of  the  optic  nerve  by  invasion 
or  pressure.  Y.  Grraefe  has  pointed  out  that  there  is  com- 
monly some  exophthalmos,  but  this  may  be  very  slight, 
and  may  bear  no  proportion  to  the  subsequent  damage  to 
sight.  In  most  recorded  cases  any  symptoms  suggestive 
of  orbital  cellulitis  have  escaped  notice,  probably  from  the 
difficulty  of  the  examination.  In  one,  however  (that  of 
Storey  ^) ,  there  was  permanent  limitation  of  the  ocidar  move- 
ments. The  loss  of  sight  often  comes  on  rapidly.  In  one 
of  Pagenstecher's  cases  amam-osis  was  complete  at  the 
end  of  fourteen  days.  Optic  neiu-itis  has  been  seen  in  two 
cases  in  which  the  eyes  could  be  examined  in  the  early  stage.* 

1  Peunoff;  "Centrabl.  fiir  Augenk.,"  1879,  p.  120. 

'  For  example,  in  a  case  of  this  kind  described  by  Landesberg,  in  -wliicli, 
although  quinine  cut  short  the  affection,  abscesses  formed,  during  con- 
valescence, in  one  toe  and  the  fore-arm. 

3  "Brit.  Med.  Journal,"  March  16,  1878. 

*  Lubinski:  "  lOin.  Monatsbl.,"  April,  1878,  p.  168;  Pfliiger  of  Berne : 
"Augenklinik  Bericht "  for  1877;  and  "Virchow's  "  Jahresbcricht,"  1878, 
vol.  ii.  p.  438. 
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It  rapidly  passed  into  atrophy.  Usually,  however,  as  soon 
as  the  examination  coidd  be  made,  there  has  been  pallor  of  the 
disc  and  remarkable  narrowing  of  the  vessels,  the  arteries 
especially.  J ager  has  recorded,  for  instance,  a  case  in  which 
an  adhesion  of  the  eyelids  required  division  with  the  knife 
five  weeks  after  the  erysipelas ;  the  optic  disc  was  grey  and 
atrophied ;  one  branch  of  the  central  artery  and  its  con-e- 
sponding  vein  were  normal,  the  others  reduced  to  lines  with 
white  borders.  In  Storey's  case  some  arteries  were  bloodless, 
and  occluded  veins  were  represented  by  dark  radiating  lines. 
In  one  of  Pagenstecher's  cases  there  was  a  central  scotoma 
and  also  jDeripheral  limitation  of  the  field.  Necrosis  of 
the  nerve,  less  complete  at  the  lamina  cribrosa  than  farther 
back,  was  found  by  Nettleship.^  Opacity  of  the  vitreous 
and  glaucoma  have  also  been  seen  after  erysipelas. 

DlPHTHKKIA. 

The  defect  of  sight  which  so  often  follows  diphtheria,  and 
is  due  to  a  paralysis  of  accommodation,  is  not  attended  with 
any  ophthalmoscopic  change.  In  rare  cases,  however,  vision 
is  defective,  apart  from  the  paralysis  of  accommodation,  and 
in  such  cases  one  or  two  observers  {e.g.,  Bouchut)  have 
found  congestion  of  the  disc,  simple  or  with  oedema  sufficient 
to  veil  the  edges  and  even,  in  part,  the  vessels,  and  in  very 
rare  cases  an  actual  neuritis  which  may  go  on  to  atrophy. 
The  atrophy  may  be  unilateral,  as  in  one  case  figured  by 
Bouchut.  This  case,  however,  was  accompanied  with  partial 
right  hemiplegia  and  defect  of  speech.  The  congestion  and 
oedema  are  usually  bilateral,  but  may  be  more  intense  on  one 
side  than  on  the  other. 

Barotitis. 

Transient  dimness  of  sight  may  succeed  mumps,  and  a 
coincident  congestion  of  the  optic  nerve  has  been  described 
by  Hating. 

'  "Trans.  Path.  Soc,"  vol.  xxxi.  1880,  p.  2o4. 
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Tonsillitis. 

In  a  case  of  tonsillitis  v.  Graef  e  once  saw  signs  of  diminished 
blood  supply  to  the  retina  accompanying  sudden  loss  of  sight. 
The  known  relation  of  tonsillitis  to  rheumatism  suggests  the 
probability  of  embolism  in  this  singular  case. 

Whooping -Cough. 

Bhndness  has  been  observed  to  come  on  dining  the 
progress  of  whooping-cough,  and  in  one  case  Knapp  ^  found 
the  discs  white,  and  the  retinal  arteries  invisible  in  one  eye 
and  mere  lines  in  the  other.  The  patient  was  very  weak,  and 
Knapp  suggests  as  explanations,  anaemia  from  cardiac  weak- 
ness, or  hasmorrhage  into  the  nerve  sheaths.  Landesberg  ^ 
also  observed  in  one  case  symptoms  of  partial  embolism, 
serous  infiltration  into  the  retina,  slight  swelling  of  the 
papilla,  a  red  maciila,  thin  arteries,  engorged  and  tortuous 
veins.  Two  u.pper  arterial  branches  were  found  to  be  per- 
manently obstructed.  In  another  case  he  observed  ecchjnnoses 
in  the  retina.  According  to  Loomis  (quoted  by  Knapp),  loss 
of  sight  generally  occru"s,  in  this  disease,  in  childi-en  who  are 
much  prostrated,  and  who  commonly  die  fi'om  lobular 
pneumonia. 

Oholeua. 

In  cholera  v.  Graefe  found  that,  during  the  state  of  collapse 
and  cyanosis,  the  circulation  in  the  smaller,  and  even  in  the 
middle-sized,  arteries  may  apparently  cease.  When  the 
weakness  of  the  heart  was  moderate,  the  artery  pulsated  on 
slight  pressiu-e  with  the  finger  on  the  eyeball ;  but  wlien  the 
heart  was  strong  this  could  not  be  ^vell  produced.  If  the 
heart  was  so  weak  that  the  radial  pulse  could  not  be  felt,  and 

'  "Arch,  of  Ophthalm.  and  Otol.,"  vol.  iv.  Nos.  3  and  4,  p.  4  IS. 
2  "  Med.  and  Surg.  Reporter,"  Sept.  8,  1880. 
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the  secoud  sound  of  tlie  heart  was  inaudible,  sliglit  pressure  on 
the  eye  caused  emptying  of  the  arteries  without  pulsation. 
The  veins  were  large  and  dark,  visible  in  the  finest  divisions. 
The  papilla  was  of  a  pale  lilac  tint. 


Pyemia  and  Septicemia. 

The  occiureiice  of  a  general  inflammation  of  the  eye  in 
cases  of  septiccemia  of  various  lands,  "  metastatic  panophthal- 
mitis," has  long  been  known,  but  it  is  only  duiing  the  last 
few  years  that  the  use  of  the  ophthalmoscope  in  medical  and 
surgical  practice  has  revealed  the  fact  that  sKghter  retinal 
changes  are  present  in  a  large  proportion  of  the  severer  forms 
of  these  a:ffections,  and  constitute  a  symptom  of  considerable 
diagnostic  and  prognostic  importance,  as  well  as  of  great  patho- 
logical interest.  The  knowledge  of  their  character  is  largely 
due  to  the  labours  of  Heiberg,^  Eoth,~  and  especially  of 
Litten.^  All  fonns  of  afPection  are  most  common  in  the 
intense  septictemia  of  puerperal  women,  but  are  also  met 
with  in  other  cases. 

PanopJithalmitis. — The  general  inflammation  of  the  eye, 
"  pyEemic  or  metastatic  ophthalmia,"  is  usualty  attended  with 
suppuration  in  the  various  structures — iris,  choroid,  retina, 
vitreous — with  rapid  destruction  of  the  eyeball.  It  was  shoAvn 
by  Yirchow*  to  depend  upon  septic  einbolism,  and  later 
researches  have  fidly  confirmed  the  fact.  Plugs  in  the  vessels 
have  been  found  by  Yirchow,  Eoth,  and  Heiberg.  The  latter 
found  micrococci  in  the  emboli.  It  is  usually  associated  with 
the  endocarditis  which  is  so  common  in  septiccemia.  Yii-cho~w 
f oimd  yellowish  granular  masses  in  the  capillaries  of  the  retina, 
similar  to  those  which  were  present  in  the  cardiac  valves,  and 
he,  with  most  subsecpient  observers,  regarded  the  cardiac  valves 
as  the  source  of  the  emboli.  The  condition  may,  however,  occur 

'  "Med.  Contralblatt,"  1874,  No.  ,36. 

2  "Deut.  Zeitschrift  fiir  CWnu-gie,"  1872,  p.  471;  Njic-crs  "Jiilirc-!- 
bericht,"  1872,  p.  349. 

3  "  Chai-ite  Annnloa"  for  1876,  p.  160. 
*  "  Arcli.  f.  Tnth.  Anat.,"  Bd.  x.  1856. 
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independently  of  any  endocarditis,^  Even  in  such  cases, 
however,  the  presence  of  infarcts  in  other  organs,  and  of 
suppurating  thrombi  in  the  source  of  tlie  septicremia,  demon- 
strated the  probability  of  embolism,  although  not  directly 
from  the  heart.  It  is  well  known  that  pyasmic  emboli  may 
pass  through  the  lungs  and  lodge  in  the  general  system. 
The  septic  inflammation  excited  in  the  eye  may  start  from 
the  choroid  or  the  retina,  as  is  demonstrated  by  two  cases  of 
Litten's,  in  which  the  process  commenced  a  short  time  before 
death,  and  he  found  plugging  in  the  one  case  of  choroidal 
and  in  the  other  of  retinal  vessels.  A  case  in  which  the 
mischief  apparently  commenced  in  the  retina  has  also  been 
described  by  Eoth.  When  the  retinal  vessels  are  plugged, 
haemorrhages  in  the  retina  are  invariable,  as  Yirchow  demon- 
strated, and  the  commencement  of  the  process  in  retinal 
htemorrhages,  with  opacity  of  the  retina  and  vitreous,  may 
be  watched  with  the  ophthalmoscope.^  The  opacity  of  the 
retina  depends  apparently  in  most  cases  on  acute  degenera- 
tion. It  was  found  by  Eoth  to  be  merely  softened,  and 
containing  granule  cells,  although  the  other  structures  of  the 
eye  were  infiltrated  with  pus.  A  layer  of  pus  has,  however, 
been  seen  on  the  surface  of  the  retina,  and  pus  is  said  to  have 
been  found  in  some  cases  in  the  nerve-fibre  layer.  Earely, 
the  changes  have  been  found  limited  to  a  small  area  of  the 
retina  and  the  adjacent  choroid. 

It  is  probable  that  this  severe  ocular  inflammation  is  always 
produced  by  the  agency  of  septic  organisms  cu-culating  in 
the  blood.  These,  in  the  form  of  bacterial  or  micrococcal  masses, 
have  been  foimd  in  the  vessels  of  the  eye  in  many  cases.*" 

The  affection  is  iistially  single,  but  in  many  cases  both  ej'-es 
are  affected,  it  may  be  unequally.  It  occm's  only  in  intense 
forms  of  septicaemia,  commonly  not  long  before  death.  In  rare 
cases  it  may  occur  when  the  general  symptoms  of  the  disease 

1  Litten:  loc.  cit.  Case  8;  Meckel:  "  Charite  Annnlen,"  Bd.  v.  ;  Yirchovr: 
"Ges.  Abhand,"  p.  639;  Schmidt:  "Arch.  f.  Ophth.,"  xviii.  p.  1. 

2  Litten  :  Case  8. 

^  Kahler:  "  Priig.  Zeitsoh.  f.  Heillmnde,"  1879,  iii.,  and  "  Centrahl.  f. 
Med.  Wiss.,"  1*^80,  p.  728  ;  Pousson  :  "  Arch.  d'Ophth.  Fran^aisc,"  No.  2j 
Ifin.  1881  ;  Hosch  :  "  Arch.  f.  Ophth.,"  vol.  xxvi.  pt.  1,  p.  177. 
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are  uot  advanced,  as  in  a  case  mentioned  by  Litten,  in  wliicli 
a  woman  came  to  the  hospital  with  one  eye  in  a  state  of  com- 
j)lete  suj)pm'ation,  but  with  so  little  subjective  symptom  of  the 
considerable  fever  which  was  found  to  exist,  that  she  was 
unwilling  to  remain.  Death  occurred  some  weeks  after  the 
eye  was  lost.  Ophthalmoscopic  examination  of  the  sound  eye 
revealed  no  change  for  some  time  after  admission.  One  day 
choroiditis  and  infiltration  of  the  vitreous  was  discovered  : 
the  same  day  rigors  and  joint-inflammation  occurred,  and 
in  three  days  later  the  patient  was  dead. 

Retinitis  Septica. — Eoth  has  described  a  peculiar  form  of 
retinitis  in  cases  of  pygemia,  characterized  by  the  appearance 
of  small  white  flecks  in  the  neighbourhood  of  the  papilla  and 
macula  lutea,  varying  in  number,  and  occurring  in  most  cases 
in  both  eyes.  Sometimes  small  hsemorrhages  were  present. 
The  white  spots  were  found  to  consist  of  groups  of  swollen 
nerve  fibres,  among  which  were  granule  cells,  fattily- 
degenerated  capillaries,  and  pigment  granules.  The  affected 
spots  were  of  small  size,  and  showed  little  tendency  to  exten- 
sion, or  to  the  involvement  of  the  vitreous  or  choroid.  In  no 
case  observed  by  Eoth  was  any  plugging  of  vessels  discovered, 
or  any  deposits  on  the  cardiac  valves,  and  he  therefore  be- 
lieves that  the  change  is  due  to  the  chemical  alteration  of  the 
blood,  but  Kahler  foimd  micrococcal  plugs.  The  affection  was 
met  with  especially  in  cases  in  which  decomposition  was 
occurring  in  inflamed  parts,  such  as  extensive  sloughing 
with  secondary  suppuration,  and  especially  in  pronounced 
septicoBmia.  It  was  found  also  in  one  case  of  putrid 
bronchitis. 

lidinal  hwmorr/iages  constitute,  however,  by  far  the  most 
common  and  most  important  change  in  the  fundus  in  cases  of 
septicaemia.  They  usually  accompany  the  suppurative  panoph- 
thahnitis,  especially  when  the  process  commences  in  the  retina. 
They  may  also  occur  in  the  form  described  by  Both.  But 
they  may  exist  alone,  without  any  sign  of  retinal  inflamma- 
tion, and  as  such  constitute  the  most  common  ophthalmoscopic 
change  in  these  cases.  They  have  been  very  carefully  studied 
by  Litten,  in  cases  of  puerperal  8optica)mia,  in  which  thoy 
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almost  invariably  occur  cUmng  the  last  two  or  three  days  of 
life.  They  are  always  bilateral,  round,  or  irregular  in  form, 
and  of  variable  size,  sometimes  very  large.  They  are  com- 
monly adjacent  to  vessels,  especially  veins,  but  occasionally 
are  situated  apart  from  visible  vessels.  Most  of  the  round 
extravasations  present  pale  or  white  centres,  which  are  often 
distinct  as  soon  as  the  hsemorrhage  appears.  They  are  recog" 
nized  without  difficulty,  some  being  always  in  the  posterior 
portion  of  the  fundus. 

In  some  of  the  cases  in  which  these  haemorrhages  were  seen, 
there  was  endocarditis,  but  in  several  cases  recorded  by  Eoth 
and  Litten  the  heart  was  healthy.  There  is  thus  no  necessary 
connection  between  the  cardiac  and  the  ocular  condition. 
Moreover,  the  retinal  change  appears  comparatively  innocent ; 
no  adjacent  inflammation  is  excited.  In  no  case  could  Litten 
find  any  plugging  of  the  retinal  vessels,  and  from  these 
facts,  he  concludes  with  Eoth,  that  embolism  is  not  the  cause 
of  these  extravasations,  but  that  they  are  to  be  ascribed  to 
the  chemical  change  in  the  blood.  This  view  is  also  supported 
by  a  case  described  by  Leube,^  but  the  same  observer  has 
recorded   another   case   of   septic  pyaemia,   secondary  to 
double  caseating  epididymitis,  in  which  retinal  hsemorrhages 
existed,  and,  post-mortem,  bacterial  plugs  were  found  in  many 
other  organs.    The  retinae  apparently  were  not  examined. 
Eosenbach,2  however,  found  a  similar  condition  of  multiple 
hcemon-hages  in  the  retinse   of  dogs,  in  which  a  septic 
endocarditis  had  resulted  from  experimental  lesions  of  the 
valves,  and  he  found  micrococcal  plugs  in  the  retinal  vessels 
after  death.     From  these   facts  we   may  conclude  that, 
although  simple  haemorrhages  usually  arise  independently  of 
embolism,  they  may  sometimes  be  due  to  the  plugging  of 
vessels.    In  connection  with  the  remark,  that  adjacent  in- 
flammation is  often  not  excited,  it  may  be  noted  that  of  six 
cases  with  endocarditis  observed  by  Litten,  in  only  three  did 
the  cardiac  change  present  the  aspect  of  malignant  ulcerating 
endocarditis  ;  in  the  other  tlii-ee  the  valves  presented  only 

1  "Bent.  Arch,  fin-  Klin.  Med.,"  xxii.  1878,  p.  2'15. 
"  Arch,  fiir  Exp.  Path,  iiud  rharmak.,"  1878. 
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inuoceut-looldug-  vegetations.  It  is  probable  that  the  enclo- 
cai-clitis  vaiies  in  its  degree  of  septic  character  in  different 
eases  of  blood  poisoning.  In  several  cases  of  pjtemia  similar 
hgemorrhag-es  have  been  noted  on  the  raucous  membrane  of 
the  conjimctiva  or  mouth  (Litten,  Leube). 

From  the  fact  that  the  retinal  hcemorrhages  usually  pre- 
cede death  by  a  few  days  only,  they  afford  important  and 
very  grave  prognostic  information.    Now  and  then  they  are 
useful  also  in  diagnosis,  since  they  are  apparently  not  foimd 
m  acute  specific  diseases,  even  in  those  severe  cases  in  which 
cutaneous  hcemoiThages  are  present.    Litten  mentions  two 
eases  of  women  admitted  with  high  fever,  cutaneous  extrava- 
sations, and  cardiac  murmiu's.    One  had  been  recently  con- 
fined.   They  had  the  aspect  of  eases  of  septictemia  rather 
than  of  typhoid,  but  the  absence  of  retinal  extravasations  led 
to  a  diagnosis  of  typhoid  fever,  which,  in  each  case,  was  con- 
firmed by  the  post-mortem  examination.    I  have  seen  one 
case  in^  which  the  presence  of  retinal  hemorrhages  was 
of  considerable  assistance  in  establishing  the  fact  that  a 
post-pueqjeral  iUness,  supposed  to  be  tyi^hoid,  was  really 
septicEemia. 

The  effect  of  the  retinal  hemorrhages  on  vision  can  rarely 
be  ascertained  with  exactness,  on  account  of  the  general  state 
of  the  patients,  but  they  appear  to  cause  Httle  impairment. 

Purulent  meningitis  sometimes  occm-s  in  cases  of  septi- 
cemia. In  one  such  case,  recorded  by  Leube,i  there  were 
retmal  extravasations,  but  after  death  intense  inflammation 
of  the  optic  nerves  adjacent  to  the  inflamed  membranes  was 
found. 


TPIE  OPHTHALMOSCOPIC  SIGNS  OF  DEATH. 
The  stoppage  of  the  lieart's  action  and  the  consequent 
arrest  of  the  circulatxon  of  the  blood,  which  constitute  the 
chief  events  m  the  cessation  of  systemic  life,  lead  to  striW 
changes  m  the  fundus  oculi,  changes  which  are  among  the 
most  unequivocal  signs  of  death.    Attention  was  first  called  to 

'  "Deut.  Arch,  fiir  Kliu.  Mod.,"  B.l.  x.xii.  1878,  p.  203. 
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them  by  Boucliut  in  1863,i  and  tliey  have  since  been  studied  by 
many  observers,  especially  by  Poncet,^  Arlidge/^  and  Grayet.'^ 
As  the  heart's  action  is  failing,  the  arteries  may  be  observed 
to  diminish  in  size  (Arlidge).    On  the  cessation  of  its  con- 
tractions, the  diminution  in  their  size  becomes  more  marked. 
A  few  minutes  after  death  the  capillary  redness  of  the  disc 
disappears,  and  its  surface  becomes  of  papery  whiteness,  in 
which,  however,  the  central  cup,  if  present,  may  appear  of 
still  more  brilhant  whiteness.    The  arteries  quickly  cease  to 
be  recognizable  u.pon  the  disc,  appearing  to  commence  at  its 
edge.     On  the  fundus  they  are  at  first  distinct,  usually 
narrow,  but  otherwise  of  normal  appearance.     The  veins 
may  present  normal  characters,  or  may,  like  the  arteries, 
quickly  become  indistinct  upon  the  disc,  appearing  to  start 
from  its  edge.   Commonly  the  cokmins  of  blood  within  them 
soon  become  interrupted  and  broken  up  into  segments,  which 
give  the  vessels  a  beaded  appearance.    The  indistinctness  of 
the  arteries,  which  is  due  to  their  contraction  emptying  them 
of  blood,  quickly  extends  towards  the  periphery,  and  in  the 
course  of  half  an  hour,  sometimes  in  ten  minutes,  they  are 
irrecognizable.    The  veins  remain  distinct,  but  in  most  cases 
the  beaded  appearance  increases.    The  choroid,  during  the 
first  few  minutes,  presents  nearly  its  normal  tint,  but  this 
quickly  lessens  in  intensity,  and  the  colour  which  is  pre- 
sented depends  on  the  amount  of  pigmentation.    In  dark 
eyes  it  acquires  a  yellow-brown  colour,  in  lightly  pigmented 
eyes  it  gradually  assumes  a  pale,  reddish-yellowish,  sometimes 
a  greyish,  tint.    Commencing  opacity  of  the  retina  may  some- 
times be  distinguished,  and  may  be  accompanied  by  a  red  spot 
at  the  macula  lutea  (Grayet),  due  to  its  fi-eedom  fi-om  opacity, 
and  similar  to  that  seen  in  embolism  of  the  central  artery. 

These  appearances  persist  until,  generally  after  five  or 
six  hours,  the  progressive  opacity  of  the  media  prevents 
further  observation. 

1  "Traitc  des  Signes  do  la  Mort.,"  1863. 

2  "Arch.  Gen.  de  M(Sd.,"  1870,  p.  408. 

3  "West  Riding  Asyhxm  Reports,"  i.  1871,  p.  73. 
*  "Ann.  d'Oculistiquo,"  t.  Ixxiii.  1875,  p  5. 
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NOTES. 

I. — On  Ophthalmoscopes. 

The  question  is  often  asked,  whicli  of  the  many  forms  of  ophthal- 
moscope IS  to  be  recommended  ?  The  instruments  with  a  revolving  disc 
o±  lenses  behind  the  mii-ror  have  practicaUy  superseded  the  older  forms. 
Iheir  great  convenience  more  than  compensates  for  slight  drawbacks 


which  they  possesis.    The  ophthalmoscopes  of  De  Wecker  (Fig."  27) 
i^andolt,  Couper,  and  others,  are  all  efficient  instruments,  but  the  more 
complex  and  heavier  forms  are  practically  less  convenient  than  those 
Which  are  simple.    An  ophthalmoscope  which  I  have  found  to  be  equal 
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to  any  for  efficiency,  and  superior  to  most  for  convenience,  simplicity, 
and  portability,  is  that  shown  in  Fig.  28,  which  has  been  made  from 
a  design  of  my  own.  By  arranging  the  lenses  m  two  series,  one 
^dthin  the  other,  a  number  sufficient  for  ophthalmoscopic  examination 
..nd  for  the  estimation  of  refraction  (and  even  for  testing  sight  for 

spectacles)  is  contained  m  a  disc  scarcely 
wider  than  the  mirror,  and  the  instru- 
ment is  thus  rendered  compact  and  very 
convenient  for  the  direct  method  of  exa- 
mination.    The  pivot  of  the  disc  rotates 
securely  in  either  of  two  holes,  one  for 
each  series  of  lenses,  and  the  disc  can  he 
moved  from  one  hole  to  the  other  with 
perfect  facility,    so   as  to  bring  either 
circle  of  lenses  opposite  the  sight-hole.  A 
catch  arrests  each  lens  at  the  sight-hole, 
as  in  most  refraction  ophthalmoscopes.  The 
instrument  is    made  with  twenty-four 
lenses,  by  Pillischer  and  Son,  New  Bond 
Street,  and  also,  in  a  somewhat  improved 
form,  with  twenty-two  lenses,   each  of 
rather  larger  size,  by  Coxeter  and  Son, 
Grafton  Street  East,  W.C.    I  have  found 
this  instrument  sufficient  for  aU  requii-e- 
ments,  but  it  has  also  been  made  by 
Coxeter  in  a  more  elaborate  form,  with 
a  larger  number  of  lenses  (27)  for  some 
special  requii-ements  of  ophthalmic  sur- 
geons (at  the  suggestion  of  Mr.  Nettleship) 
and  with  a  tHting  mii-ror  (at  the  suggestion 
of  Mr.  McHardy).! 

II.— On  Learning  the  Use  of  the 
Ophthalmoscope. 

It  is  very  desirable  that  students  should 
learn  the  use  of  the  ophthalmoscope  early 
in  their  practical  work.  As  a  rule  it  is 
one  of  the  last  things  acquired,  and  too 

„,tc„  it  is  postponed  until  t.c  ,0*  fo,-  «f  ^''-'l^— 

much  mavo  complex. 


Fig.  '28. 
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knowledge  of  the  normal  anfl  abnormal  appearances  of  the  fnncliis 
opportunities  which  are  lost  if  he  has  not  learned  how  to  use  the 
instrument. 

To  acquire  the  necessary  skill,  it  is  very  desii-ahle  that  the  student 
should  possess  an  instrument,  as  it  is  difficult  for  him  otherwise  to 
obtain  sufficient  practice  in  its  manipulation.    The  cost  of  an  instrument 
probably  prevents  many  students  from  obtaining  one  at  the  beginning  of 
their  work     It  may,  therefore,  be  worth  while  to  mention  that  the  use 
ot  tiie  ophthalmoscope  may  be  learned,  and  dexterity  with  it  acquired 
with  an  mstrument  which  every  student  can  make  for  himself  at  the 
cost  of  a  few  pence.    A  piece  of  looking-glass,  two  inches  long  by  onp 
WKle  with  the  corners  rounded  oflF,  is  all  that  is  necessary.  Paper 
shoidd  be  pasted  on  to  the  back  of  it,  and  over  one  half  of  the  front 
and  turned  over  the  edge  of  the  glass  in  the  other  half,  so  as  to  cove; 
the  «I?arp  edge     A  small  hole  should  be  made  in  the  paper  at  the  back 
opposite  the  middle  of  the  uncovered  part  of  the  mirror,  and  the  silver- 
ing scraped  away  at  the  spot.    By  the  covered  half  of  the  glass  the 
instrument  may  be  held.    With  this  simple  ophthalmoscope,  and  a 
two-and-a-half  or  thi-ee-inch  lens,  the  fundus,  disc,  and  vessels  can  be 
ckarly  seen.    The  illuniination  is,  of  course,  feebler  than  with  a  eon- 
cave  mirror,  but  sufficient  for  the  purpose-that  of  enabling  the  use  of 
the  instrument  to  be  acquired.    Emmetropic  and  hypermetropic  eyes 
may  also  be  examined  with  it  by  the  direct  method.  ^ 

By  far  the  best  mode  of  acquiring  dexterity  in  the  use  of  the 
ophthalmoscope  is  for  the  student  to  attempt  to  make  a  sketch  o  some 
felW-student's  optic  disc.  The  instrument  has  to  be  laid  down,  and 
readjusted  at  every  stroke,  and  the  repetition  of  the  operation  under 
he  same  conditions,  will  very  quickly  enable  him  to  do  it  with  an 
P  t  rtTIhf  "  --\l-ger  in  acquiring  in  the  examination  of 
patients  when  every  occasion  of  use  is  under  different  conditions 
In  practising  upon  a  feUow-student  he  has,  it  is  to  be  presum  d  an 

u  teTCY'''  1       '''''''''  -P-t--  to  the  begLner 

aL  to  '°  '  similar  examination,  he  will  be  better 

Detain  of       r^f'"'''''^         the  patients  whom  he  examines, 
met  ce  ^"^       unnecessary,  and  indeed,  undesirable  for  this 


Artificial  eyes  are  made  for  ophthalmoscopic  practice,  and  are  useful 
for  the  acquisition  of  familiarity  in  the  adjustment  of  the  instru  nen 
A  rough  apparatus  can,  however,  be  made  which  will  answer  for  tl  h 

be  stl  ^  ^^'^  ^  '^''^'^"^       '^^  °Ptic  disc  and  veslls 

of  an  T"  "  the  disc  being  about  one!  nt 

of  an  mob  m  diameter.  Fix  this  on  the  focus  of  the  lens     A  botanTcn 

lens^  the  case  of  which  is  provided  with  a  hole  on     2  sict 

board  With  an  aperture  to^j^iT t^  ^^^i- wr;^^;:!:!^^ 


s  2 
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the  vessels,  of  movement  of  the  head  can  he  ohserved. 

Ill  —Ophthalmoscopic  Mickometet. 

t^trta  he  dirS  It  of  eLmin'ation,  in  which  .lone  i,  the  m.gn.- 
ir.n  -1^.  t  .ender  the  exact  me„»e,nent  of  small  ohjccta 

''Tonder,  in  1853,  »on  after  the  indention  of  the  ophthalmoseope, 
deS°°d  In  Srtrnmmt  for  measnring  the  details  by  the  direct  method 

placed,  the  pomta  of  -h.*  =an  PP 

:::„zrted=t.ce. 

distance  the  pnnctnm  remotnm  of  an  emm.- 

e  els  -  to'tle  points,  a'cn.ex  glass  hefore  it  may  he 
tropic  eye        J.  ^  j^^g  ^^ever  come  into  general  use. 

Tor  S'same  p^pos^^^^^^^^  been  proposed,  for  the  ohserver  during  the 

ohtained  with  one  'y\\\^^I^J^^^  ^he  Lided  sm-face,  used  as  a 
.hich  re^^l^^^f^^  -  distance  from  the  mirror  (28  cm.  if 

?h7m^^i'/-  from  the  eye  and  the  latter  is  emmetropic)  or  ^  may 
le  W  on  to  the  ophthalmoscope,  and  the  divergence  of  the  rajs 
corrected  by  a  suitahle  convex  lens.  ' 

thalmometrologie  "  ^7  SneUen  a^xd  La^ndolt  m^^^^^^    Jla  ^  1 

1  UT/t 


-  Loc.  cit.  p.  76 
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The  measm-ement  of  the  details  of  the  inverted  image  is  much  more 
simple.  It  IS  only  necessary  to  place  the  measure  in  the  position  of  the 
mage,  i.e.,  a  certain  distance  behind  the  lens.  SchneUer'  adapted 
Donders' method  by  placing  the  measuring  rods,  or  a  glass  ruled  with 
parallel  lines,  m  the  focus  of  the  intermediate  lens,  which  was  fixed  for 
the  purpose  on  the  end  of  a  short  glass  tube.  Liebreich^  placed  in  the 
corresponding  position  in  the  tube  of  his  demonstrating  ophthalmoscope, 
a  plate  of  glass  bearing  vertical  and  horizontal  lines,  and  so  arranged 
that  It  could  be  moved  forwards  or  backwards,  rotated  or  inclined,  to  Ret 
nd  of  the  reflection.  ^ 

Landolt  suggests  the  use  of  a  similar  apparatus  in  which  also  the 
diaphi-agm  is  movable,  so  as  to  be  placed  in  the  exact  position  of  the 
image,  whatever  be  the  refraction  of  the  eye  examined.  The  position 
of  the  diaphragm  is  indicated  by  a  scale  on  the  outside  of  the  tube 
This  scale  affords  a  guide  to  the  degree  of  magnification  and  consequent 
value  of  the  divisions  of  the  diaphragm,  according  to  certain  formula 
which  are  given  by  Landolt.  The  instrument  is,  of  coui-se,  available  for 
relative  measm-ements  without  this  calculation 

It  has  been  proposed  by  Renton,  of  Glasgow,3  to  carry  the  quadriUed 
diaphi.agm  at  the  distance  behind  the  lens  at  which  the  iLage  is  formed 
by  fixing  the  two  upon  a  rod  of  wood.    This  rougher  method  is,  of  course 
only  available  for  relative  measui-ements.  ' 

I  have  employed  the  instrument  shown  in  Fig  29  for  the  purposes  of 
ophthalmoscopic  measurement,  and  have  found  that  it  answers  both  fol 


rig.  29.— Micrometer  Screen  for  Ophthahn.. 


oscopic  jHeasurements 


Ophth.,"  Bd.  iii.  1857,  p.  51 
"Journal  of  Physiology,"  JaAuary,  1879. 
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the  du-ect  and  iadirect  method  of  examination     ^^^^^fj^^  ™tn 
screen,  the  central  part  of  which  can  be  rotated.  jn 
opening,  across  which  vertical  a^^d  ^^onzontal  wares  are  stxe  « 
distanc  s  that  of  the  spaces  they  enclose  one  horizontal  corr^^p  ^ 
five  vertical.    At  the  hack  are  two  springs  ^l^^Jj^'^^^^^^^ 

denends  on  the  focal  distance  of  the  mirror,  and  the  condition  o^/" 
aepenah  uxi  Kiic  0.  Tf  ■;<,  m =11  all v  about  nine  inches,  ine 

tion  and  accommodation  of  the  eye.  It  is  usuaUy  aDoui 

instrument  is  made  by  Hawksley,  300,  Oxford-street. 

IY._On  the  Examination  of  Coioto-Vision. 
The  foregoing  pages  show  how  frequently  the  ocular  changes  which 
occ''\n3Tfl  LI  spinal  diseases  entail  an  ^^^-^^Z;;^! 
and  that  this  may  precede  other  damage  to  sight  _    It  -  m^^^^^^ 
therefore  for  the  physician  to  be  cognizant  of  the  methods  of  testmg 

m^thoS  w^^^  have  been  adopted  for  the  detection  of  colour- 
blindness  proceed  upon  three  principles  :j^„tifv  and  name 

1.  To  ascertain  whether  the  patient  can  or  cannot      ^^^^ ^ved^f 
certain  colours.    For  this  purpose  colour-  scales  have  ^^J^^^^^f;^^ 
which  one  of  the  best  is  that  of  Galezowski '  m  which  eleven  <^o\oms  rea, 
Ted-orange,  orange,  orange-yeUow,  yeUow,        --^-^X  ^^  ^^h 
blue,  blue,  blue-violet,  and  violet  are  arranged       fl^'^^^  ^J^f, 
they  occur-  in  the  spectrum.    Each  of  these  is  figured  l^^'^^  ^^l^^^^^^ 
intensity,  and,  although  many  of  them  are  not  f  ^^f^^^^^^^^^ 
its  purpose  very  well.    The  coloured  wools,  described  below,  can  also 
b    Slor  thL  purpose.    The  spectroscope  can  also  ^^^^f^liS^ 
means  of  a  diaphragm  any  colom-  of  the  ^P-^--  ^^^^"^^^^^^^^ 
This  method  of  asking  the  patient  to  name  coloui-s        a  met^^^^^^^ 
ascertaining  loss  of  colour-vision.        considerable  di^wba^^^ 
from  frequent  ignorance  of  the  names  of  colours,  and  f  10m  the  ^"^^  J 
ofTseert'aining,'especiaUyin  the  case  of  the  -gemtaUj^^^^^^^^^^ 
how  far  the  terms  they  use  correspond  in  meaning  with  the  same  ter 
as  employed  by  those  who  possess  normal  colour-vision^Jn^the^ase^ 

rr^^^^ii^^^^p^^hiques  at  CJ^Sl^f^-r^es^f^  by^^^^^^^ 
2  Such  an  apparatus  has  been  made,  at  my  suggestion,  oy 
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acquii-ed  coloui--bliiiclness,  however,  especially  when  one  eye  only  is 
affected,  and  in  those  who  previously  (as  most  women)  possessed  an 
accurate  knowledge  of  the  names  of  colours,  this  method  possesses 
special  advantages  which  have  certainly  been  underrated  by  some 
recent  writers,  since  it  affords  information,  to  be  obtained  in  no  other 
way,  of  the  character  of  the  perverted  sensation  of  such  patients. 

2.  The  recognition  of  the  presence  of  colours  of  weak  intensity  with- 
out attempt  to  identify  them.  This  method  has  been  advocated  by 
btillmg,  who  employs  for  the  purpose  the  tints  which  are  seen  in  the 
shadow  of  an  opaque  object  in  coloured  light.  If,  for  instance,  the 
light  of  a  lamp  or  even  of  a  candle  is  rendered  red  by  a  red  glass  being 
placed  in  front  of  it,  and  allowed  to  faU  on  a  piece  of  white  paper,  the 
shadow  of  a  pencil  upon  the  paper  appears  green.  Conversely  on  a 
green  hght  the  shadow  appears  red.  This  method,  however,  does  not 
possess  the  advantages  which  have  been  claimed  for  it.  The  slighter 
tmts  of  Galezowski's  colour  table,  or  the  coloured  wools,  may  be  employed 
m  the  same  way. 

3  The  method  of  examination  which  is  of  the  greatest  utility  and 
which  should  alone  he  employed  in  the  case  of  those  who  are  congeni- 
taUy  colour-blind,  is  that  of  the  comparison  of  'colours.  The  colours 
wMch  appear  ahke  are  ascertained,  and  the  existence  and  nature  of  anv 
defect  are  thus  discovered.  The  method  was  originated  by  MaxweU 
and  for  it  the  ordinary  colour  charts,  if  sufficiently  extensive,  may  be 
emp  oyed,  although  not  very  conveniently.  In  the  hands  of  Holmgren 
of  Upsala,  by  the  adoption  of  skeins  of  coloured  wool  as  the  objects  to 
b^pared,  the  method  has  assumed  a  very  convenient  and  practical 

The  disadvantage  of  the  confusion  method  is,  that  it  gives  no  informa- 
lon  regarding  the  character  of  the  disordered  ^erceptiol  in  patMoral 
acquired)  colour-bh^dness,  and  that  in  such  'cases  the  past'experfence 

leadtto  a'n  *°  -  which 

bad  to  an  erroneous  impression  of  the  degree  of  the  deranged  sensation. 

fcas  34ar;f  ;  ^1  ^f"  ""^^^^^^^^  ^^-P^J^        disseminated  sclerod 

marked  nn  '       r'f  T^'  ^'''^  "^"^  ^^"^'^'^  «t-ongly- 

marked  colours  (including  greens),  with  perfect  exactness.  Nevertheless 
these  strong  greens  appeared  to  her  to  be  shades  of  brown  or  red.  w7th 
he  normal  eye  she  recognized  their  true  colour  instantly.    Again  a 
man  with  spinal  atrophy  matched  with  the  pale  green  a  pink  aiS'  a 
bnght  green.    Nevertheless  he  could  identify  all  reds  as  such 
restricted  red  field  could  be  mapped  out,  but  he  could  not 
smgle  green,  and  no  field  for  green  could  be  discovered  ^ 

of  it  is  superfluous.  I  iTy  observe  LZ  w^/^-^?^.  ^  detailed  account 
which  are  squares  of  the  clurs  tobe  om^/'  ^^""^  ]  ^  P^-^^^  oi  card  on 
for  comparison,  much  more  crven^'n^ZrtheV'ooLs'        °'  ''''  ''"''^^''^ 
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l.-Caries  of  tke  sphenoid  lone;  ^--^f  "7ftd^ 
unilateral;  meningitis;  death;  necropsy }    (^l-/";*'^;- 'XLondon 
LyBiA  H.,  aged  sixteen,  applied  to  Mr.  McHardy  at  the  ^o^f  J^^^^^ 
.  '  °        n  •    T  ^Zr  nn  nppoimt  of  dinuiess  01  sight  m 

Qphthalmic  Hospital,  in  July,  1875,  on  acconmi  oi  mischief 
the  left  eye,  of  a  fortnight's  duration.     Signs  of  intra-cranial  mischiet 
•  heing  present,  he  kindly  sent  her  on  to  me  on  July  16. 

Family  history  irrelevant;  previous  health  '  J/^^ JXcess 

luag  mis'chief .    A  year  and  a  half  earlier  a  ^7^-°- ^^/^^^^^^^^^^ 
in  the  upper  Jaw.     Some  mon.h^  tad\  f  f^^  thf  laS  two 

left  fr^:^  rgln  —  paroxysmal  exacerhations  and 
Z;^:^iS^r..Joi  tile  head;  P7 J— ^^^^^^^^^^^ 
head  to  the  hack,  and  to  the  ears  and  f  ^^n  of  hear- 

seen,  no  symptoms  of  paralysis  could  he  detected    No  ^^on^t  ^ 

ception  of  light  only,    ine  iignx  op 

normal ;  the  V^y^^^}^^'-}'^^^'^^^^^^  of  t^e  disc  were  veiled 
sented  weU-marked  neui-itis  (Fig.  2).    The  ^^^^^  ^he 

.y  a  greyish-red  ^^ff^^J^  ^  tt  J"ie-or  'veins 
veins  were  concealed  beyond        f  ^e,  ^^^^  ed  into  a 

were  concealed  on  the  swelling  itself.     In  the  centre  xn  y  p 

old  pleurisy,  but  no  evidence  of  phthisis.    Next  day  tne  p 
in  severity,  and  were  felt  in  the  face,  nose,  ears  &c.    Some  J^^^^g 
rcc:^ed.  "two  days  afterwards,  she  was  ^^^^^^^^^H;:,^ 
the  ten  Square  Hospital,  sUght  drooping  of  the  left  upper  ^J^^^^^ 
defective  action  of  the  left  superior  rectus,  having  come  on.  J^^^^S 
next  dIJ  or  two  the  pain  continued,  and  she  was  restless  and  somewha^ 

obtuse.    Temp.  99°.'  On  the  18th  the  "g^^*      V"%r2oS  it  wal 
1     Or,  Tnlv  19  the  somnolence  increased,  and  on  the  20th  it  was 

1  CondeTi-sed  from  notes  taken  l.y  Dr.  All«n  Stiu^e. 
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to  her  head  and  uttered  expressions  of  pain.    Uer  temperature  had  risen 
to  lOr,  the  pidse  varying  between  96  and  98.    There  was  retention  of 
m-ine.    Paralysis  of  left  third  nerve  not  greater,  but  left  pupil  widely 
dilated.    The  right  optic  disc  was  found  to  present  distinct  signs  of 
neiiritis ;  the  peripheral  part  swollen,  greyish-red,  margin  obscured,  and 
the  central  cup  encroached  upon.     In  the  evening  the  temperature  rose 
to   102° ;   next  morning,  the  21st,  it  was  101°.     Apparently  more 
conscious  but  not  speaking.     Almost  complete  paralysis  of  the  right 
arm  and  leg,  with  slight  rigidity  (increased  by  passive  movement),  and 
diminished  reflex  action.     Optic  discs  :   Kttle  change  ;   the  central 
depression  still  not  qiute  obliterated.    The  pupils  nearly  equal.  On 
July  22  the  right  pupil  was  the  larger ;  face  alternately  flushed  and 
pale;  no  tache  cerebrale;  unconscious.     Left  arm  and  leg  moved  less 
than  formerly.     Temp.  103°.     During  the  day  the  patient's  condition 
and  temperature  were  nearly  the  same;  but  she  gradually  became 
weaker,  and  died  eai-ly  the  next  morning. 

Necropsy  (confined  to  head).— Diu-a  mater  injected  ;  pia  mater  over 
convexity  intensely  hyperaemic,  most  so  over  left  frontal  lobe ;  tint, 
bright  red ;  in  places  semi-opaque,  but  no  lymph  or  trace  of  tubercle  ' 
an  excess  of  subarachnoid  fluid.    Changes  at  base  similar,  but  more  in- 
tense.   On  left  optic  nerve,  in  front  of  chiasma,  was  a  smaU  lump  the 
size  of  a  pea,  soft,  greyish-red,  situated  just  behind  optic  foramen. '  It 
had  to  be  cut  through  before  the  nerve  could  be  removed.     On  micro- 
scopic examination  it  was  found  to  be  composed  of  lymphoid  corpuscles 
The  nerve  at  the  spot  was  surrounded  by  pus,  which  did  not,  however' 
extend  through  the  optic  foramen ;  nor  was  there  any  abnormaHty  about 
the  contents  of  the  left  orbit.     The  nerve  and  chiasma  both  appeared 
considerably  swollen.     On  removing  the  dura  mater,  a  smaU  coUection 
of  pus  was  found  beneath  it,  over  a  piece  of  rough,  carious  bone,  about 
the  size  of  sixpence,  extending  from  one  side  of  the  body  of  the  sphenoid 
bone  to  the  other,  in  front  of  the  sella  turcica.    It  had  no  connection 
with  the  ethmoidal  cells.    No  coagulation  in  the  venous  sinuses,  includ- 
ing the  cavernous.    The  vessels  of  both  hemispheres  were  fuU  of  blood 
There  was  slight  distension  of  each  optic  sheath. 

Remabks.— By  an  accident  the  optic  nerves  were  thrown  away  ;  but 
It  is  probable  that  the  neuritis  in  the  left  eye  was  the  result  of  the  propa- 
gation downwards  of  the  inflammation  of  the  trunk.  The  aft'ection  of 
sight  was  out  of  proportion  to  the  inflammation  of  the  papilla.  That  of 
the  right  eye  came  on  when  the  meningitis  was  developed,  and"  may  have 
been  the  result  of  this,  or  of  the  extension  to  the  right  nerve  of  the 
local  inflammation  which  Ughted  up  the  meningitis.  The  disease  of  the 
sphenoid  bone  was  perhaps  the  result  of  the  fall  which  occurred  some 
months  before  the  symptoms  came  on. 
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Case  2.—Einleptifor,n  attacks  heyinning  in  the  right  hand,  leg  or  the 
throat;  double  optic  neuritis  ;  partial  right  hemiplegia  j  unsteadmess  of 
loth  arms,  followed  hy  paralysis  of  all  four  ^-r^]^ ^-^^^f^^-fj'^'' 
meningitis  of  left  hemisphere  ;  tumour  in  spinal  cord     (ii.  ii.  iig-  i.j 

Haebiet  p.,  aged  twenty-five,  single,  sclioolmistress  came  under 
treatment  at  the  National  Hospital  for  the  Paralysed  and  Epilep  ic,  m 
August,  1870,  suffering  from  epileptiform  attacks  No  family  oi 
personal  history  of  neuroses,  phthisis,  or  syphilis.  The  left  leg  was 
weak  from  infancy,  and  was  generaUy  smaUer  than  the  other  _ 

First  symptoms  of  illness  occurred  nine  months  hef  ore  her  admission- 
a  sudden,  strange  sensation,  something  Hke  "  pins  and  needles,  m  the 
right  arm,  commencing  in  the  index  and  middle  fingers,  and  spreading  up 
the  arm  to  the  right  side  of  the  face  (right  side  of  lips  and  cheek).  These 
attacks  had  recurred  since  ahout  once  a  week;  of  late,  however  they 
generally  commenced  with  a  cough,  and  a  sensation  m  the  throat 
spreading  over  the  rest  of  the  mouth  and  the  half  ^^'%'"^''^f 
in  the  forefinger,  and  passing  up  the  arm,  and  down  the  side  of  the  body 
to  the  right  thigh,  sometimes  going  below  the  knee,  but  not  of  ten  bhe 
turned  to  the  right  until  she  feU,  then  the  right  arm  jerked,  and  both 
legs,  but  the  state  of  the  left  arm  was  doubtful.  Consciousness  was 
sometimes,  but  not  always,  lost.  Of  late,  there  had  teen  some  djfliculty 
in  speech,  especially  after  an  attack.  Often  she  could  not  find  the  word 
she  wanted.    Her  mind  was  unaffected.  „  ,    ^  j  . , 

In  January,  1871,  it  was  found  that  the  right  side  of  the  face,  and  the 
right  arm  and  leg,  were  becoming  weak,  and  that  there  was  distinct 
optic  neuritis,  each  optic  papilla  having  a  soft  outline  the  swelling 
distinct,  red  in  the  centre,  greyish  in  the  periphery  ;  the  veins  large 
and  tortuous;   arteries  of  normal  size  ;   the  surface  striated.  Yision 
right,  No.  1  Jager  ;  left.  No.  2.     Fields  :  normal  m  right  eye ;  left,  a 
nttle  limited  on  nasal  side.     The  sensations  continued,  sometimes  of 
similar  character  to  the  previous  attacks,  beginning  in  the  hps  and  face, 
and  passing  down  to  the  shoulder,  to  meet  a  similar  sensation  commenc- 
ing in  the  hand  ;  sometimes,  however,  beginning  in  the  foot,  and  gomg 
up  the  leg,  and  occasionaUy  felt  in  the  right  side  of  the  trunk,  and  not 
in  the  limbs,  sometimes  in  one  part,  sometimes  in  another.  Fi-e<iuently 
the  sensation  began  with  a  sense  of  a  ball  rising  in  the  throat  ^^istead  of 
the  cough.    During  March  she  had  much  pain  m  the  temporal  regions 
extending  to  the  ears,  and  stooping  caused  transient  dimness  of  sight. 
Right  arm  still  weak  and  slightly  less  sensitive  to  all  forms  of  stimula- 
tion. Freouent  attacks  of  transient  amaurosis.  In  the  beginning  ot  AprU, 
sight  began  to  fail.     Right,  No.  4  Jager,  and  left.  No.  6,  on  April  o,  and 
the  limitation  of  left  field  involved  nearly  the  whole  right  half.  The  sweU- 
ing  of  the  discs  had  increased  considerably ;  the  veins  were  large  and  tor- 
tuous, and  both  veins  and  arteries  were  concealed  near  the  edge  of  the  disc. 
On  A^ril  6  :  right,  No.  8  Jager  ;  left.  No.  12.    The  defect  m  the  left  field 
had  extended  a  Uttle  beyond  the  middle  Hue  m  the  upper  ^^^^f  J"^' 
April  7  the  pain  was  severe  in  the  head  (occiput)  and  backs  ot  ca... 
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Several  more  "sensations."    Vision:  riglit,  No.  6;  left,  No.  16  Jiioer 
Only  one-third  of  the  left  field  remained-a  sector,  the  apex  at°the 
faxmg  point,  and  the  left  edge  in  the  vertical  meridian.    In  the  right 
eye  there  was  a  loss  of  one  (lower  and  left)  half  of  the  field,  the  limita- 
tion being  an  oblique  line,  and  the  loss  above  falling  short  of,  and  below 
extending  beyond,  the  vertical  meridian.    Pulse  infrequent  (50—70) 
and  sometimes  irregular.    The  sight  gradually  failed,  until,  on  Aprfl  1,' 
She  could  only  see  a  large  object  dimly  in  each  lower  and  outer  quarters  of 
tne  tields.    The  discs  were  now  becoming  paler:  the  sweUing  stUl  great 
and  veins  fuH.    Pupils  varied  in  size  under  examination  without  obvious 
cause.    On  April  17  I  had  an  opportunity  of  watching  a  fit.    It  com- 
menced with  twitching  of  the  right  side  of  the  mouth  ;  then  the  first  and 
tourth  fingers  of  the  right  hand  became  flexed  and  rigid,  and  almost 
simultaneously  the  whole  of  the  right  arm  and  leg  became  rigid,  and 
then  jerked  in  clonic  spasm.     Immediately  afterwards  the  left  side 
became  rigid  and  jerked,  although  to  a  less  extent  than  the  right.  The 
leatui-es  became  dusky,  respirations  infrequent  and  laboured.  Con- 
sciousness was  lost  during  the  fit,  and  obscm-ed  for  some  time  afterwards 
Her  pulse  just  before  the  fit  was  80,  just  afterwards  60,  and  irregular 
in  rhythm  :  an  horn-  afterwards  it  was  80  and  again  regular.  During 
the  next  few  weeks  the  "sensations"  continued,  and  several  other 
convulsions  occurred,  similar  to  that  described.    The  pain  in  the  left 
side  of  the  head,  forehead,  and  temporal  regions,  became  very  acute; 
sight  continued  about  the  same ;  temperature  was  about  100°. 

In  the  beginning  of  May  she  had  many  sensations  which  began  in  aU 
the  toes  of  the  right  foot,  and  in  the  hand.    Her  sight  now  improved 
considerably  in  the  outer  part  of  each  field.    Eight  eye  could  speU  No 
16  and  left  No.  12  Jager. 

In  the  first  week  of  June  there  was  rapid  loss  of  power  in  the  right 
arm  and  leg.    Any  movement  could  be  executed,  but  very  feebly  • 
sensation  became  duller  ;  some  difficulty  in  guiding  the  movements  of 
the  arm.    The  sight  rapidly  faHed,  and  the  right  eye  became  quite 
blind,  and  vision  in  the  left  quaUtative  only.    Occasional  subjective 
Hashes  of  light,  especiaUy  before  the  left  eye.  The  optic  discs  had  become 
much  paler,  and  now  presented  reddish-white  sweUings,  depressed  in 
the  centre;  veins  smaller;  arteries  partially  concealed  fPl.  II.  1).  By 
the  middle  of  June  the  arm  could  scarcely  be  moved.  "Sensations" 
continued.     In  the  beginning  of  Jidy  she  complained  of  constant 
nujmbness     in  the  second  finger  of  the  left  hand;  sensation  not 
no  ably  lessened  upon  it.    Power  in  the  right  arm  then  improved  a 
little,  but  Its  movements  became  still  more  unsteady,  and  some  un- 
steadiness m  the  movements  of  the  left  arm  was  noted,  so  that  he 
became  unable  to  feed  herself  with  either  hand.    On  July  11  sL  wa 
observed  to  be  very  duU  and  heavy,  and  was  ordered  tl  lie  in  bT 
Towards  evening  she  was  found  to  have  lost  aU  power  of  moving  her 
aims  and  legs.    She  was  veiy  lethargic  but  not  comatose.    Next  day 
she  was  unconscious,  and  on  the  following  day  she  died. 
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After  death  it  was  found  that  the  pia  mater  was  much  thiokened  and 
adherent  over  the  central  portion  of  the  left  hemisphere,  especiaUy 
over  the  ascending  frontal  convolution,  and  to  a  less  extent  over  the 
posterior  portion  of  the  ascending  frontal  convolution,  and  over  the 
ascending  parietal  convolution— the  maximum  change  being  about  the 
middle  of  the  ascending  frontal.  Beneath  the  thickened  pia  mater, 
indurated  tissue  extended  into  the  substance  of  the  convolutions,  but 
there  was  no  distinct  growth ;  under  the  microscope  the  large  nerve 
cells  of  the  convolutions  were  mingled  with  fibre  cells,  apparently  from 
chronic  inflammation. 

In  the  spinal  cord,  opposite  the  7th  and  8th  cervical  nerves,  was  a 
tumour-,  situated  in  the  middle  line,  apparently  commencing  behind  the 
grey  commissui-e,  but  having  a  transverse  diameter  about  two-thuds 
the  normal  width  of  the  cord.  It  had  destroyed  the  anterior  part  of  the 
posterior  columns  and  adjacent  grey  matter.  It  had  the  aspect  and 
structure  of  a  syphilitic  growth. 

Remauks.— It  was  thought  during  Hfe,  from  the  patient's  circuni- 
stances,  that  syphilis  could  be  Avith  certainty  excluded,  and  no  anti- 
syphilitic  remedies  were  given.  From  the  post-mortem  appearances, 
the  lesions  were  probably  syphiHtic.  The  spinal  growth  was  identical 
in  position,  appearance,  and  structure,  with  one  met  with  m  a  case  of 
syphiUtic  disease  of  brain  (chi-onic  meningitis  and  growth)  which 
I  have  published  in  the  "Pathological  Transactions,"  Vol.  xxviu. 
p.  281.  In  each  case  the  spinal  growth  occurred  at  the  end  of  a 
life,  and  was  evidenced  only  by  weakness,  before  umlateral  (from 
cerebral  disease),  becoming  bilateral.  In  the  above  case  the  occasional 
"aura"  in  the  left  arm  was  probably  reflected  and  of  cerebral  origm. 
The  paralysis  of  the  right  arm  w^s  doubtless  due  to  the  cerebral  disease. 
The  unsteadiness  in  movement  which  occurred  late,  in  both  arms,  was  the 
first  evidence  of  the  disease  of  the  posterior  columns  of  the  cord.  The 
case  is  chiefly  interesting,  in  its  ophthalmoscopic  aspect,  as  evidence  that 
imrestrained  local  meningitis,  of  long  duration,  may  lead  to  optic  neui-itis 
as  intense  as,  and  very  similar  to,  that  which  accompanies  tumour. 

Case  Subacute  cerebral  symptoms;  paralysis  of  both  auditor;/, 
right  sixth,  and  partial  of  right  facial  nerve;  general  loeakness  of  limbs ; 
optic  papillitis  J  hyperpyrexia;  tumour  in  front  of  and  involving  corpora 
quadrigemina;  descending  neuritis.^   (PI.  HI-  Fig-  3,  XIII.  4—9,  XV.  1.) 

RoBEBT  P.,  aged  twenty-foui-,  unmarried,  a  police-constable,  admitted 
into  University  CoUege  Hospital  on  July  30, 1878,  with  subacute  cerebral 
symptoms.  These  had  come  on  after  several  days'  exposure  to  hot  sun, 
but  he  had  complained  of  headache  for  a  montb  previously.  Severe 
headache,  and  mental  dulness,  with  paralysis  of  one  sixth  nerve,  were 
the  symptoms  on  admission.  There  was  no  delirium,  convulsion,  or 
paralysis  of  limbs;  no  affection  of  special  senses.    The  right  external 
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rectus  was  paralysed,  but  not  completely.  Pupils  equal.  Vision  could 
not  be  ascertained.  There  was  no  fever;  bowels  constipated.  No  history 
of  syphilis  could  be  ascertained. 

On  August  12  it  was  impossible  to  obtain  any  answers  to  questions, 
although  he  did  what  he  was  told.  There  was  optic  neuritis,  moderate 
in  degree,  equal  in  the  two  eyes  (PI.  III.  3,  and  description). 

These  symptoms  continued  with  very  little  change.  During  the  next 
week  he  gradually  became  absolutely  deaf.  About  August  20,  first 
retention,  and  then  incontinence,  of  ui-ine  came  on  and  continued.  The 
pulse,  previously  70—80,  became  infrequent  (50—60).  On  August  24 
his  temperature,  previously  normal,  rose  to  100°,  and  continued  to  the 
end  of  the  month  yarying  from  99-5°  to  101°.  The  swelling  of  the  optic 
discs  became  more  considerable,  but  there  were  no  haemorrhages.  Two 
or  three  white  spots,  irregular  in  shape,  were  visible  in  the  retina,  just 
beyond  the  edge  of  the  swelling,  on  the  outer  side,  above  and  below.  A 
trace  of  albumen  appeared  in  the  urine;  no  sugar.  From  this  date  the 
patient  was  in  a  state  of  almost  constant  semi-coma,  and  the  elevation  of 
temperature  was  greater,  varying  between  102°  to  104°.  He  was  observed 
also  to  move  his  limbs  very  Little,  but  there  was  no  loss  of  sensation  to 
pain.  The  right  side  of  the  face  was,  however,  moved  much  less  than  the 
left,  and  was  evidently  paralysed,  chiefly  in  the  lower  parts,  just  as  in 
the  facial  paralysis  of  hemiplegia.  Observations  on  the  pupils  were 
unfortimately  interfered  with  by  the  previous  application  of  atropine. 
His  pulse  became  frequent  (90-100)  and  irregular.  The  paralysis  of 
the  sixth  nerve  was  the  same ;  no  other  oculo-motor  paralysis  coidd  be 
discovered.  On  September  7  the  temperature  was  104-6°,  but  on  the  8th 
it  rose  to  106°;  rales  were  heard  throughout  the  chest;  and  he  died, 
apparently  from  exhaustion. 

Necropsy. — A  sarcomatous  tumour  was  found  lying  between  the 
posterior  portions  of  the  optic  thalami,  above  the  crura  cerebri,  and  in 
front  of  the  corpora  quadrigemina,  which  were  invaded  and  otherwise 
damaged.  The  tumour  was  lobulated  and  irregiilar  in  shape,  and 
measured  an  inch  and  a  half  transversely,  and  tlxree- quarters  of  an  inch 
from  before  backwards.  From  its  middle  a  long  pedunculated  process  of 
growth  extended  backwards  above  the  tentorium.  It  measiired  an  inch 
and  a  half  in  length,  and  about  half  an  inch  in  its  greatest  width,  the 
base  being  about  a  quarter  of  an  inch  wide.  No  trace  of  the  pineal 
gland  could  be  found,  and  this  pedunculated  growth  appeared  to  have 
formed  in  it.  The  tumour  had  invaded  the  corpora  quadrigemina, 
destroying  the  whole  of  the  left  anterior  tubercle  and  the  inner  half  of 
the  right,  extending  a  little  below  the  level  of  the  iter.  Backwards 
from  this  point  it  extended  a  short  distance  only  along  the  iter.  The 
right  posterior  tubercle  was  normal ;  the  left  flattened  by  pressxire.'  The 
growth  had  damaged  the  most  superficial  fibres  of  each  crus  cerebri,  the 
left  much  more  than  the  right.  It  had  not  damaged  the  optic  thalami, 
although  contiguous  and  adherent  to  their  inner  surfaces.  Slight  traces 
of  meningitis  were  found  beneath  the  orbital  lobules,  but  not  elsewhere 
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No  damage  to  the  nerves  at  the  base  could  be  discovered.  The  ventricles 
were  distended.    There  was  no  distension  of  the  sheaths  of  the  optic 


Mieroscopical  examination  of  eyes.-{See  Plate  XIII.  Figs.  4-9, 
XV.  Fig.  1,  with  description.) 

Remaeks  -The  onset  of  this  patient's  symptoms  after  exposure  to  a 
hot  sun  and  their  subacute  character,  led  to  a  frequent  bedside  discus- 
sion of  the  question  whether  they  were  due  to  chronic  meningitis  or  to 
tumour     Always,  against  the  theory  of  meningitis,  were  the  facts  that 
there  was  no  history  of  acute  onset,  and  that  the  symptoms  pointed  to 
the  base  of  the  brain  as  the  seat  of  the  disease  rather  than  to  the  region 
-the  convexity— in  which  the  meningitis  of  insolation  commonly  occurs. 
The  ophthalmoscope  did  not  help  us,  because,  although  neuritis  was  pre- 
sent it  was  moderate  in  degree,  the  swelling  being  slight.     It  was  such 
neuritis  as  is  met  with  in  chronic  meningitis.    The  necropsy  showed  that 
although  there  was  a  tumoui',  there  was  also  slight-very  slight- 
meningitis  contiguous  to  the  optic  nerves,  and  the  microscope  proved 
that  the  neuritis  was  reaUy  "descending."     The  most  noteworthy 
symptom  in  the  case  is  the  paralysis  of  the  auditory  nerves.    The  sixth 
nerve  was  probably  damaged  by  pressure.    Paralysis  of  the  sixth  is  of  less 
significance  than  that  of  any  other  cranial  nerve,  on  account  of  its  ex- 
posure to  pressm-e  by  its  course  over  the  most  promment  part  of  the  pons. 
As  regards  the  auditory  nerves,  no  lesion  of  the  trunks  could  be  found  to 
explain  it  They  were  perfectly  normal,  and  there  was  no  ti-ace  of  lymph 
or  of  pressure.    A  possible  explanation  may  be  that  the  paralysis  was 
due  to  the  damage  to  the  most  superficial  fibres  of  the  tegmentum  of  the 
crus  cerebri.     If  these  contain  the  fibres  from  the  auditory  nerves,  the 
symmetrical  paralysis  would  be  explained,  since  the  most  superficial  fibres 
of  each  were  damaged. 

Cas3  4:— Parahjsis  of  rigid  arm,  with  double  optic  neuritis;  convul- 
sive attacks  j  defect  of  speech;  mental  derangement ;  double  hemiplegia ' 
death  ■  results  of  old  fractures  of  skull;  inflammatory  growths  in  right 
and  kft  hemispheres  J  old  chronic  meningitis  j  vascular  disease ;  softening 
of  both  crura  cerel>ri^    (PL  VL  2,  XVI.  1.)        .^^  ^  .  ^  ^.  . 

RoBEET  P.,  aged  forty-nine,  cattle  drover,  admitted  into  the  National 
Hospital  for  the  Paralysed  and  Epileptic  under  my  care,  November  18, 
1878,  vni\  weakness  of  the  right  arm  of  two  weeks'  duration,  he  having 
had  a  left-sided  comnilsion  and  some  subsequent  weakness  of  the  im 
side  four  months  previously,  with  much  occipital  headache  since.  Ihere 
was  a  doubtful  syphilitic  history.  It  was  subsequently  ascertained  tbat 
nine  years  previously  he  had  received  severe  injuries  to  the  head  m  a  hgnr. 
•  On  admission  he  was  inteUigent ;  speech  drawling,  but  otherwise  un- 
affected ;  no  paralysis  of  face  ;  considerable  weakness  of  right  arm  shghT 
of  leg.  There  was  well-marked  double  optic  neuritis.    (See  PL.  \  i-  >J 

1  Abstracted  from  notes  taken  by  Mr.  A.  E.  Broster. 
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(lescription.)    The  changes  were  more  marked  in  the  left  eye  than  in  the 
right,  v.,  ^  each  ;  no  hemiopia ;  urine  free  fi-ora  albumen".    For  a  fort- 
night he  improved.    Then  he  manifested  some  mental  weakness,  and  one 
day,  after  an  houi-'s  speechlessness,  he  had  a  convulsion,  beginning  in 
the  right  side  of  the  face  and  right  arm,  extending  to  the  right  leg  and 
then  to  the  left  limbs,  and  lasting  twenty  minutes,  succeeded  by  in- 
creased weakness  and  much  headache.   For  a  fortnight  afterwards  he  had 
much  pain  and  discomfort  in  the  arm,  accompanied  by  delusions  that  he 
was  being  beaten  or  bitten.      Some  improvement  occurred,  but  towards 
the  end  of  December  the  mental  disturbance  increased.     He  had  some 
defect  in  speech,  often  using  wrong  words,  and  being  unable,  except 
with  difficulty,  to  find  words  with  which  he  was  familiar.    The  ophthal- 
moscopic appearances  continued  unchanged.     The  weakness  in  the  arm 
increased,  and  extended  to  the  face  and  tongue.    On  January  12  he  be- 
came semi-comatose,  with  evidence  of  complete  right  hemiplegia,  and  in 
a  few  days  of  left  hemiplegia  also.  He  died  on  January  17  with  signs  of 
congestive  pneumonia,  the  temperature  rising  on  the  last  day  to  106-2°. 

At  the  post-mortem  examination  the  scars  of  two  fractures  of  the  skull 
were  found,  one  on  the  right  side  and  one  on  the  left,  and  beneath  these 
the  dura  mater  was  adherent,  and  on  the  surface  of  the  convolutions 
was  a  firm  cheesy  substance  like  caseous  tubercle,  ^  to  i  inch  deep.  The 
areas  damaged  were  the  posterior  and  upper  corner  of  the  right  parietal 
lobe,  and  on  the  left  side,  the  middle  third  of  the  ascending  parietal 
convolution,  and  the  ascending  frontal  in  a  smaller  extent,  the  lower  half 
and  upper  fourth  being  normal.    Both  posterior  communicating  arteries 
were  much  diseased,  and  indurated  tissue  surrounded  the  divisions  of 
the  internal  carotid.    Outside  and  above  these,  in  the  lowest  part  of  each 
internal  capsule,  at  its  junction  with  the  crus,  was  a  focus  of  recent 
haemorrhagic  softening,  the  size  of  a  smaU  nut.    The  left  Sylvian  artery 
was  also  surrounded  by  indurated  tissue,  and  adjacent  to  its  posterior 
branch  was  a  small  focus  of  softening  beneath  the  inferior  extremity  of 
the  ascending  parietal  convolution.     In  the  iipper  part  of  the  pons  was 
another  very  minute  focus  of  commencing  softening. 

Under  the  microscope  the  optic  papiEaj  (PI.  XVI.  1)  were  found  to  pre- 
sent considerable  swelling,  with  steep  sides  and  a  large  centi-al  depression. 
In  each  eye  the  top  of  the  swelling  was  1  mm.  above  the  surface  of  the 
choroid,  and  the  prominence  commenced  on  each  side  about  1  -3  mm.  from 
the  edge  of  the  choroid.  The  diameter  of  the  swelling  was  in  each 
eye  nearly  three  times  the  diameter  of  the  sclerotic  ring.  The 
retina  was  displaced  on  each  side  about  0-6  mm.  from  the  edge"  of  the 
choroid.  The  choroidal  pigment-epitheHum  had  disappeared  on  one  side 
(the  right  in  PI.  XVI.  1)  in  the  area  from  which  the  retina  was  dis- 
placed. At  Its  commencement  the  nuclear  layers  of  the  retina  were 
thickened  for  a  short  distance.  The  central  vessels  showed  no  evidence 
of  compression  in  the  sclerotic  ring  or  behind  it.  At  the  height  of  the 
papillary  sweUing  the  vessels  were  some  distance  from  the  surface 
which  they  approached  towards  the  outer  side,  and  boyoiid  its  edge  tlie 
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veins  formed  one  or  two  vertical  cui-ves  in  the  substance  of  t^^cl^^^^ J 
rerve-fibre  layer,  the  lowest  part  of  the  curves  entermg  and  disturbmg 
the  nuclear  layer  (shown  on  the  left  hand  side  of  the  figure).    In  the 

"e  of  tL  swUng  were  many  -lei^  ^-Pf^  TrS^c- 
the  bundles  of  nerve  fibres,  and  towards  the  surface-not  speciaUy  ac 
cuL^ted  about  the  vessels.    The  nerve  fibres  were  u-regularly  swoUen 
.rreparated  by  spaces  which  were  clear  (even  in  glycenne  preparataons) 
and;robabi;  dueto.dema.    Scattered  through  the  sweUmg  were^large 
numbers  of  irregular,  more  or  less  spherical  and  oval  todies  (PI.  XVI.  2) 
co^ai^g  granules       h-regularly-shaped  globules  of  hxghly-refractmg 
subside  no  doubt  fatty  and  resulting  from  the  degeneration  of  the 
"v  r  Some  of  these  were  distinctly  formed  by  the  junction  of  drops  of 
mveUn    They  were  aggregated  in  groups,  and  were  especiaUy  numerous, 
Xcent  to  vLels,  alf  in  the  portion  of  the  -elHng 
Dlaced  the  retinae.    They  had  evidently  given  rise  to  the  white  patcnes 
fbsettedd^inglifeandshowninPl.YI.  2.    The  retina  was,  for  the  most 
; til ;  L  some  of  the  veins  were  greatly  cUstended  an  tortuous 
thei^'  tortuosities  disturbing  the  nuclear  layers  (PL  XVI.  ^.  Betoid 
the  eve  the  optic  nerve  presented,  throughout  its  course,  l^^'f  r"'^'' 
!f  nuclei    speciaUy  abxmdant  towards  the  surface  in  front  of  the  com- 

ITs-The  patieBt  died  from  the  eSect^  of  ..sedar  disea«,-. 

ztr^r 3  z  £ 

side  clearly  indicated  their  origin  in  the  damage  produced  ^7 

whbh  had  fractured  the  skull.     The  optic  --^^^ -^.f  "^^^^^^^^^^^^ 

missure,  and  ti-acts  were,  however,  very  considerable. 

CASE  5-Far7«e  cerebral  symptoms  tvith  optic  neuritis   {left),  and 
ev^ence  of  an  intra-ocuUr  ,roitn  {rir,nt),  found  after  excmon  to 
ZtZ:!;  deatk  a  year  later;  tubercular  yroMs  >n  cerebrum  ami 


"tC"  N.,  aged  sevenj^ears^nd^ -^^^ 
'T^F^^^^o^i^ni^se^^m^^^^nA  for  the  uotes  of  it,  I  am 
indebted  to  Dr.  Barlow. 
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Barlow  8  care  at  the  Hospital  for  Sick  ChikU-eu  in  January,  1877  on 
account  of  pain  in  the  right  leg,  and  occasional  headaches  (six  months') 
and  vomiting  (one  month).  He  improved  under  treatment,  the 
symptoms  contmiung,  although  slighter.  On  March  5  a  peculiar  re- 
llection  fi-om  the  right  eye  attracted  notice,  and  it  was  found  that  an 
opaque  greyish  body  occupied  the  lower  half  of  the  fundus,  branching 
letmal  vessels  being  visible  in  the  upper  half.     Vision,  quantitative 

tmce  to  101  .  On  April  4  the  right  eye  presented,  inwards,  an 
extensive  detachment  of  the  retina,  the  vessels  of  which  were  visible 
on  a  grey  ground.  Tension  normal  or  sKghtly  increased.  Neuritis  in 
t1171  °^°;\f^^^<i^!-^l^l«  («ee  Fig.  4,  PI.  III.,  and  description). 
Th  lewas  slight  prominence  of  both  eyebaUs,  most  of  the  right  ;  but 
of  f  ^'^^^^  with  Its  mobiHty.  Soon  afterwards  a  sHght  protr  ision 
of  the  lower  part  of  the  right  eyeball  was  noticed,  where  m-eviously 
some  increased  vascularity  of  the  sclerotic  had  been  remarked.  tTo  eyt 
baU  was  excised  by  Mr.  Marsh  on  June  2.  Mr.  Meship  found  a  We 
growth  between  the  choroid  and  sclerotic  in  the  lower  haH  of  the  etf 
haU,  extending  from  the  optic  disc  to  the  ora  serrata,  and  it  had  ^t 

Tary^'^h"        f  r^^-  -  soft-^^^^^^^ 

creamy.  The  nucroscopical  characters  were  those  of  confluent  tubercles 
The  wound  healed  well,  but  the  sight  of  the  left  eye  failed,  ^  1  on 

recced  foraCfT."  ^-^ache 
of  W    I      T       ^^"'^  ^""^  ^^'i  ^toPP^d  by  the  beginning 

of  September,  the  left  disc  then  presenting  the  appearance  of^^ 
^utive  atrophy.    Six  months  later  he  began  to  sX  frl  ifins  £ 
limbs  and  back,  and  his  head  was  observed  to  be  larger  He Td 

Priman-  yJZ  Jl  Z°  ^""-^'""^         ^P'^Vtio.  June  10,  1872. 
T  yenere.1  aires  ten  y,.,,  previously.    Sensations  of  left-sided 

'  Under  the  care  of  Dr.  Hughliags-Jaoltson. 
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....ness  olrred  for  a  ti.e  a  ^^^^^^l^  Zln^^tZ 
nine  months  later,  ''^^  JneT ^i  loss  of  consciousness, 

year  he  had  three  attacks  disc  presenting 

Donhle  optic  neuritis  was  found  ^^/^X^' numerous  smaU 
reddish  swelling,  with  concealmeat       "-^^  ^^^^       ^^^^^^^  pot. 

els.  He  co^d  readjo^  ^^f^^^^^f  ^^^^  ..eh  pa^  iu  the 
iod.  gr.  X.  ter  die.  /^^^^^  ^  -^^     ^^^den  dim- 

ness  of  sight,  eacn  iasi-mg  „,„«„^o,mness  nrohahly  with  convulsion. 
He  had  also  one  °*         X™  -ore  frequent, 

The  attacks  of  transient  bss  -^^^.^f  ™  ^  each  the  "  dark- 
and  were  accompanied  with  a  sensation  ^^^^  ^  ^^^^^ 

ness  "  came  first,  then  pain  ^  ^  the  latter  end 

general  tremor  came  la^t      aU.    His  yi^  ^  ^^^^ 

of  June,  so  that  f i*^;'";  .caicely  ^ith  the  right.  Neuritis 
only  count  S-S-^ -^^^^\^tlSg  an^  of  transient  complete  loss 
ahout  the  same.    On  Juiy     u-iuxixg  _    j +v„  p™=  hut  found  no  change, 

of  sight.  Dr.  Hugi^g-^-^-xr:^^^^^^^^  -^"^^ 

except  that  the  vems  m  the  left  ^je  appe 

returning  the  same  veins  ^f^e^l^f^^^Z'^^^^^  Jacks  of  hlindness 

ii-regular  outline.    After  July  5  (under  looiae;  rj^j^^ 

^eas'ed,  and  sight  improved  so  «;at  -July  8^  ^een,  hut  were 

right  disc  had  cleared  considerably  he  edge  co  ^^^^ 
soft,  and  not  perfectly  even   l^f^^^^-'^^^,,^.    By  July  14  the 

red  than  a  few  days  before;  the  e-ige^^  ^^^^^^ 

right  disc  had  hecome  qmte  de  r^^^^^^^^^  ^^^^^ 

more  deeply,  ""l^^^ ^^^^^^  On  ^^^^^  '  T 
Vision  had  f^P^°^^^*V4eS  RigM  optic  disc  natural,  sharp  edged, 
August  27  he  was  stiJl  ^J^'  ^f^^^  \  soft  pink  tint, 

pale;  vessels  normal;  left,  ea^e  nou  v.  ^^^^^^ 
kion  s.m.  of^n^on  n^^^^^^^^ 

too  pale  ;  left,  tint  normal,  eug  ,  i -^^-^p^g  returned,  with  cliroma- 
theUdleof  October  the  ^  t^^^^^^ 

topsy  during  return  of  ^^Sj^^  ^^^^^^^^^^  deteriorated  to  i  each, 

and  transient  weakness  of  the  le  -  ,^gl,tly  swoUen. 

Discs:  right,  same;  left,  still  not  say  y  ^ 

Some   inabilily  to  f^'^^f^'^J^'^^^^^  was  not  recognized. 

October  31.   Y.    eacn.  of  transient  amaurosis  contmumg. 

thought  to  he  a  little  pinker ;  attacks  of  tiansient     ^         p,,e^ter  5 

November  H  :  Attacks  1-  ^bef  23T  AUaSs  of'  amaLsis  ceased ; 
Bight  had  improved  to  ^.  ,^,„ge  occurred  until  the 

sight  not  quite  so  f  g^-J^^H^/  deteriorated,  with  some 
beginning  of  March  1873  ^^n  sig    ^^.^  ^^^^^ 

headache.         .^f:^^/^,,^^     also  with  transient  weakness  of  the 
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March  17:  SHglit  improvement  in  vision,  wMcli  increased  to  No  i 
each  by  March  24,  at  which  it  was  maintained  tiU  June,  when  f urtW 
improvement  occm-red.    In  August,  vision  i  with  each  eye.    In  Sep- 
tember and  October  the  amaurotic  attacks  recurred ;  he  had  occasionaUv 
a  foetid  smeU  in  the  left  nosti-il.    On  November  17  slight  ptosis  on  left  side 
was  noted  ;  vision  had  failed  to  R.  i,  L.  J^,  and  a  defect  was  found  in 
the  right  half  of  the  right  field  of  vision.  During  the  winter  he  improved 
sligbtly  in  aU  respects,  although  occasional  attacks  occurred.  Yision 
slowly  improved  to  E.  i,  L.  i.    In  the  beginning  of  April,  1874,  after 
a  severe  cold  and  cough,  the  pain  in  the  head  returned;  vomiting  and 
giddmess;   he  had  an  attack  of  loss  of  consciousness,  with  general 
rigidity.     On  April  29  he  was  re-admitted  with  general  weakness- 
great  failure  of  sight,  being  only  able  to  count  fingers  with  each  eye.' 
The  left  pupil  was  larger  than  the  right.    Next  day  he  could  just  speU 
No.  30  Jager  with  left  eye.    The  left  field  of  vision  was  veij  dim  in 
tbe  left  half  ;  the  dimness  extending  below  the  middle  a  little  to  the 
rigbt;  the  right  presented  absolute  loss  in  the  outer  half.    There  was 
no  perceptible  change  in  the  appearance  of  the  optic  discs.  Hearing 
1  \f  ^''f'^  *°  one-third  of  right;  no  weakness  of  limbs.    On  Mav  l' 
slight  defective  movement  of  the  eyes  inwards  was  noted.    Sight  and 

'T''  ^'^'^^  right  the  loss  had  extended 
a  li  tie  beyond  the  middle  line  below,  and  in  the  left  it  was  almost  lost 
m  the  clefeetive  area  (Pig.  11,  p.  61).  On  the  morning  of  May  3  he 
found  he  had  lost  all  appreciation  of  Ught  with  each  eye.  The  drooping 
of  the  left  hd  was  greater,  and  there  was  more  defect  in  the  upward 
and  mward  movements  of  the  eye.  This  increased,  in  spite  of  ie^t 
men  ,  and  by  May  7  the  paralysis  of  the  left  third  nerve  was  aWt 

nart.   tS^  .T''.  """"i  tyi^ers^sthesia  of  these 

parts  toUowed  on  May  10,  by  diminished  sensitiveness  of  the  right 
fifth  nerve,  and  some  defect  in  swaUowing.    Discs  unchanged;  slight 
dehrium     On  May  31  the  paralysis  of  the  left  third  sudden^y  ll 
appeared  it  having  been  almost  complete  the  day  before.    During  the 
next  fortnight  he  improved,  but  on  the  14th  it  was  found  tha^  the 
sense  of  smell  was  absolutely  lost.    By  July  1  the  affection  of  the  rigfi 
faith  nerve  had  passed  away,  and  qualitative  perception  of  light  had 
returned  ;  the  optic  discs  had  become  greyish-white    the  right  more  so 
than  the  left,  which  stiU  retained  a  red  tint.    In  each,  one  or  two 
vessels  were  accompanied  by  a  Uttle  white  tissue 

Fvom  this  time,  July,  1873,  to  the  present  (February,  1879)  his 
condition  has  been  unchanged.  Large  objects  can  just  be  d^^cerned  but 
the  appearance  of  the  discs  is  now  precisely  as  then,  and  as  sli  1  in 
Fig.  4,  PI.  IL,  and  described  in  the  account  of  the  nl'ito  hpino  7)  f  ^ 
atrophy  after  neuritis.    The  sense  of  smeU  remains  lost  '  °^ 

.fff^of''f^'"^'^'•!^*''^^°?'  °*  ^°  ^^""^-t  d^ie  to  the  direct 

effect  of  the  neuntis,  and  its  rapid  improvement  under  treatment  I 
worthy  of  note.    The  .sub.seauent  failiJe  of  sight,  sridtaneoirwith 
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evidence  of  miscHef  at  the  base  of  the  brain  (P-^^f "  ^^^^ 
xTrves,  of  left  third  and  of  right  fifth)  was  -f'^TCTt  re!5t  froS 
onter  half  of  each  field  of  vision,  such  as  -  J^fthltTt 
damage  to  the  anterior  part  of  the  chrasma  and  ;\  f 


damage. 


C^^I.-Bi^M-suM  convulsive  attaches,  Ij^rfn  W  T& 
afterwards  in  faces  cloulle  optic  neur^t^s;  ''^W,  jL  4  1873. 

JOH^  K.,  compositor,  aged  thirty-three,  admitt  d  ^  J^^^^^^ 
Primary^syphilis  at  t-ty,  foHo^^^^^^^^^       '^TL^:'^:^,  in 

Luseof  his  right  side  and  Ms  speech  for  ^  .-r^^er      an  ^^^^^^^ 
iodide  and  bromide  his  fits  ceased  for  a  time.    On  INoyemDei 

examination  showed  donble  nenritis.    3^ "  w  ^nper- 

papilla  pinkish  grey,  swollen,  and  ^^^7^2 ,nd  lost  at 

Lp^tible  appear- 
yarions  points;  veins  large,  oarK,  <x.u.  , 
ances,  lut  less  pronounced    Ymon:  "f^f -//^^^tt^,^^^^ 
On  admission  into  the  hospital,  on  Uecemoei      '  ^ 

ness  was  noted  His  .^^^l^^  Tphi^c  m-" 
No.  1  Jager  r^";;^^^  Zi.^<^l       q,ute  so  strong  as 

rfoTt'wt  itdSo  poL  inm  and  merenry  were  ordered.  On 
C  ?9  thad  ;J:n  L,  Xeh  began  in  his  faee,  -  J"  — 

^     .       i;  T  1,0  -hifl  <5PVPral  in  which  speech  was  lost  ti'st,  tlien 

STec~Z  a^d'lXmonth  was  Lwn  to  the  right.  The 
arm  wis  unaffected  in  these  attacks,  and  was  gaining  strength.  The 
ZuTng  of  he  U  discs  had  greatly  lessened ;  the  -teries  conld  b^^^ 
Taced  dearly  to  the  centre.  The  veins  were  less  distended  1^  the  kf t 
eye  tt  outer  edge  of  the  disc  was  apparent,  the  inner  being  still  con- 
cealed.   Sight:  stiU  able  to  read  No.  iJager  with  ease  ...^ 

On  januLy  17  it  was  noted  that  the  vision  -nW  n^mP^^^^^ 
field  imUmited,  and  coloui-s  were  I'ecogmzed  acciu-ately  with  either  eye^ 
Under  larger  doses  of  mercm-y  the  attacks  became  less  frcqnent  and  on 

Febrlry  16  the  optic  discs  had  recovered  their  normal  appearance.  On 

1  Under  the  care  of  Dr.  Buzzard,  who  has  inxbHshed  the  case  in  lus 
«  CHnrcal  Aspects  of  Syphilitic  Nervous  Diseases,    p.  97. 
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^  tW  ^1  complained  that  at 

mght  time,  when  going  to  sleep,  he  had  frequent  "jumping"  of  the 
hands  and  twitching  of  the  right  eyebrow.    He  complaLd  on  y  o 
munbness  in  the  tip  o  the  right  forefinger  and  thnmb.  and,  on  examL 
anJ'pat  h  r  distinctly  less  sensitive  to  both  touch 

lie  It  im,  ,r  r^-""^  unfortunately 
?le  ontic  X  "  ^'^'"^       ^-^^^^P'-^*^"^  ^«  ^  compositor. 

(Pi!  IV  2).  di-awingwas  made 

S S  ;f  "a^"^.  o/>Z^s  mthout  change  in 

acuity  0/  vision  or  colour-vision.'^    (PI  I  5  &  6 ) 

paralysed  and  Epileptic,  under  the  care  of  Dr.  Radcliife,  Februarys 
faI?ivo?rn"^^  pointsman  on  railway.  Nothing  significant  in  e  ther 

wast  1  ?  ^^^^  «  '-^^^^^^^^^^^^^ 

was  weak  for  a  time,  and  for  twenty  minutes  he  could  not  speak    Of  1^ 

sense  of  numbness  beginning  in  the  right  hand,  extending  graduaufu^ 

fte  Umbs'  ~  l'^*''."  accompanied  by  considerable  wealoiess  of 

and  emotiontf    Sin     "1   1^"'  ^^^^^^  ^-^^-^t^ 

ana  emotional.    Since  the  fits  commenced  he  has  had  less  headnr^T.. 

uiianess  ot  sight;  six  months  ago  transient  diplopia  and   Hur^nn.  +i 

-^^-^  ^oo^J^^::Af:s!X 

On  admission,  inteUect  was  clear;  there  was  some  wealcncss  of  th. 
right  external  rectus;  slight  wealcness  of  right  side  of  fac^nL 
arm;  no  noticeable  difRcidty  in  spcakino-  b„t  ..ll  l    i    /  ? 
in  fincUng  unaccustomed  w^ds  ar  n";;^     a          some  difficulty 
and  the  word,  but  I  cannot  speak  it  ouHtr^gM  "  '^""'^ 

righTsM  ome'™^^^^^^  -'^^  twitching  of  the 

shoulder,  and  then  tL tltlf  ^^^^^^^^^^^  ^^^^  ^—^^^  ^^-^^l^t 

'  t'^'^en  in  part  by  Mr.  A.  E.  Proster. 
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Both  optic  discs  presented  well-marked  neur^^^^ 
and  description.)    The -uritis^^^^rLlrtL^^^^ 
r  ^'t  Tt  bLm  r-tTeM  ^l^cL,  especiany  toWs 
than  m  the  left.    Bight  V .  _   ,  peripherally,  especiaUy 

right  and  helow    I'^l^—^^^^'^^^  less  lhan  right.    The  coxTe- 
down  and  m,  but  in  all  diiections  m 

spondence  in  the  limitation  on  the  right  ^     ^^.^^^^J        ,f  'e^iour- 
was  donbtful  whether  there  was  hemiopia.    ^o  atiection 

vision  in  either  eye.  pliane:e.   Similar  attachs 

Dui^ing  February  and  March  Jf^^^^^IJ ^^^^^^^  headache  and  no 
to  those  above  described  continued^  ^^^^n  hl  patient  left  the  hospital, 
increase  in  the  paralysis.    OnApiU /,  -wneu    ^  l  li  Optic 

Te  sight  of  the  right  eye  was  not  <imte  so  good.    V.  R.  . ,  L.  ^,  P 
papillaj  unchanged. 

O.-UniMeral  fits  ^e^^n^in  — ^^.J'-^^ 
aouUe  optic  neuriti.;  i'-^^^f /f^f";  g'^T 

paralym;  fits  persisting.     (PL  i     ^/f  ,  .^,^3;^  eame  under  treatment 
Stisa^  S.,  a  married  woman,  aged  th^ity  seven,  c  ^ 

in  September,  1872.  History  of  -J^^  ^J^^^^^  two  or  three  years, 
before,  and  loss  of  hair.  _  Much  f^'^^^^^^^f^^^^^^^^^  ,iae  of  the  face. 
After  the  nodes,  neuralgia  for  some  months     th^       ^  ^  ,u 

During  the  fifteen  months  before  a^ssion  had  ^^^^  ^  ^-^^^ 
Umited  to  the  right  side  and  V^^^f^^ll^^^^^  -eak  and  painful. 
Since  the  first  fit  the  -S^*       ,^!^^ff  in  the  right 

During  the  last  thi-ee  months  ^^^^  J^^.'^  "^^Xnling  up  to  the  shoulder, 

■■     n      --c  „  flfwpvp  pominff  on,  sometimes  exxeuuiiio 

hand  as  if  a  ^^were  comm     ^  ^^^^^  ^^t.r. 

but  passing  away  when  the  l^^^a  w  aUowing  the  arm 

For  about  the  same  tune  -^o.^lt  ^1  !he  If  o;seciuently  obHged  to 

to  hang  down  had  ^-^f^;^  brfo^^^  she  occasionaUy,  after 

:q;;Vlut^da;Zrtd  suddenly  rising  from  the  recumbent 

postured  lost  her  sight  for  a  ^^^J^f''^^^^,  of  speech, 

No  mental  disturbance  on                             „f  arm  almost 

and  -asional^mi.^^^^^^^^  -,,3  some 

complete ;  an  attempt  to  move      u           x„-„4.tipc!s  Passive  move- 

irreg^ilar  tremor  in  the  Hmb,  and  a  in  the 

were  coming  on.     Sensation  unaffected.  left  when  cai-efully 

-7;^::^::^^:^^^^^.^^  to  whom  I  am  tadel^^^^^^^^^""  '» 

publish  the  case. 
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the  face,  are  tremulous.  PupHs  equal.  Double  optic  neuritis  (see  PI 
I V.  3  aud  description). 

After  her  admission  the  swelling  of  discs  increased,  and  the  vessels 
were  more  tortuous.  She  was  treated  with  iodide  and  mercury  and  gal- 
vanism and  graduaUy  lost  the  pain  in  the  arm  and  the  fits  ceased, 
lowards  the  end  of  November  the  optic  discs  had  become  much  clearer 
the  swelling  was  also  gone,  and  the  outHne  of  the  discs  could  be  seen  on 
tlie  outer  (temporal)  halves,  the  nasal  halves  being  stiU  veiled.  The 
course  of  the  vessels  had  become  almost  normal.    Sight,  same. 

By  the  beginning  of  January  a  little  movement  had  returned  in  the 
Ungers.  The  neuritis  had  cleared  up  almost  completely.  The  veins  and 
artenes  were  for  the  most  part  of  normal  size ;  the  former  a  little 
narrowed  on  the  disc  near  the  centre.  Siu'faee  greyish  red,  paler  in  the 
centre  Left  disc  stiU  obsciu-ed  on  inner  edge  and  siu-face  much  redder, 
from  this  date  there  was  a  steady  improvement  in  the  paralysed  arm 
normal  power  being  regained.  The  fits,  however,  persisted,  beginning  iil 
the  hand,  and  confined  to  the  right  side.  In  April  the  dies  were  clear 
still  traces  of  the  past  neuritis  (see  PI.  lY.  4,  and  description). 

In  March  2  1874,  the  right  arm  was  stiH  thin  and  weak,  and  occa- 
sionaUy  painful.  The  attacks  occurred  at  intervals  of  one  to  three 
months.  In  the  left  eye,  disc  rather  fuU  coloured,  reddish-grey,  slightlv 
pder  in  the  centre.  _  Sclerotic  ring  is  distinct ;  beyond  that  to  i  a 
lit^  e  heapmgup  of  pigment  andsHght  atrophy  of  the  choroid.  The  veins 
stiU  distinctly  narrowed  upon  the  disc  near  the  centre,  one  vein  appear- 
ing nai-rowed  to  one-thii^d  of  its  previous  size  ;  towa;ds  the  middle  aU 

thTleS'^i  rTtl  '^vTt-  pal- 
w^dth  of  the  normal  sclerotic  rmg.  The  edge  of  the  choroid  was  soft, 
and  m  places  irregular,  and  the  veins  reduced  in  size  and  partly  con 

cow'  iiJrr;   T"^'"''        '  '''''  perception  of 

coloui-  and  fields  of  vision  natural.  '  i  i 

continue.  ^'"'''"^  oonrvlsive  attacks  still 

and  fi^^f '^"l?".  V^valjHi^,  practically  confined  to  the  arm, 
and  the  fits  beginning  in  the  hand,  were,  no  doubt,  the  consequence  of  a 
sjThihtic  growth  on  the  surface  of  the  left  hemisphere  in  the  region 
which  IS  related  to  the  movement  of  the  hand,  probably  the  middle  of  the 
ascending  parietal  convolution.  The  effect  of  reflex  irritation,  proceed- 
uig  from  the  arm  in  exciting  and  arresting  a  fit,  is  of  much  interest. 
An  attempt  at  voluntary  movement  of  the  hand  would  cause  a  fit  z  e 
the  voluntary  stimxdation  of  the  cells  already  irritated  by  the  turn 
sufficed  to  cause  their  explosive  discharge.  Passive  movement  ™; 
arm  had  a  similar  effect,  probably  by  reflex  excitation  of  the  nerve  eeUs 

freflt  rSr-T^  ""^^^  pain  ami  I^^ted 

a  reflex  rigidity  ThTs  may  be  associated  with  the  marked  and  rapid 
wasting,  indicative  of  a  morbid  state  of  the  nerve  cells  of  tie  low  r 
centres,  induced  by  the  cerebral  lesion. 
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The  ophthalmoscopic  change  was  that  of  a  moderate  nem-itis,  without 
evTdence  of  much  mechanical  congestion  ;  suhsiding  wxth  the  symptomB 
Sight  was  almost  unimpaired,  even  during        /^^^^^^  ?   ,t  £e 
neuritis,  the  increase  in  the  hlind  spot  being  related  merely  to  the  size 
of  the  swelling. 

Case  10. - Convulsions j  prohaUy  cerebral  syphiloma;  oirtic  neuritis 
en^vn  consecutive  atrophy ;  transient  loss  of  electric  irritaUkty  cUu.ng 

the  neuritis.    (PL  Y.  Figs.  6  &  6.) 

Jakes  C,  aged  thirty-four,  confectioner,  admitted  mider  the  care  of 
Dr  EadcMe,'june  1,  1872.  Family  and  personal  Mstoi^  negaUve^ 
No  evidence  of  syphilis,  dii-cct  or  indirect,  could  be  elicited.  Ma n  d 
nine  years;  three  healthy  children;  wife  no  miscarnages.  Histoiy 
7  gono'rhcBa  foiu-teen  years  previously.  (Indubitable  symptoms 
s'yphilis  occui-redfoui.  years  the  cerebral  attack.)    Never  1^^^^ 

noisoning  or  gout.  Much  frontal  headache  for  a  year.  In  February, 
r87Mo~thsbefore  admission,  three  fits  occurred,  without  warmng, 
with  loss  of  consciousness  and  much  general  convulsion,  ^^ro-tal  head- 
ache  worse  after  the  fits,  sometimes  on  one  side,  sometimes  on  t  e  othe  . 
if  thlbe 'inning  of  April  he  lost  for  a  month  the  sense  of  smell  and  aU 
apptciati^^^^  flavour's  ;  soui-  and  sweet  substances  being  stiU  perceived 
as  such  •  return  gradual.    In  May  eyesight  became  dim. 

He  was  a  strongly-built  man,  presenting  no  evidence  of  disease  of 
heart,  lungs,  or  kidneys ;  no  motor  or  sensory  paralysis ;  special  senses, 

Tfgltisc  0 Wred  by  a  reddish-grey  prominent  swelling ;  veins  f^ 
cuxvfng  over  the  swelling,  and  then  lost  to  view  for  a  short  space  beyond 
t7edge.  On  the  sweUing  were  a  few  smaU  heemorrhages  and  in  he 
retinaf  near,  were  several  whitish  spots.  Left  disc  sinular,  ^-t  -^"g 
less  and  heemorrhages  fewer.  Yision:  Right,  No.  18  Jager  ;  left,  No.  19 
S^er  cliderable  hypermetropia.  Fields  of  visions  much  hmi  ed 
pLtpheraUy  ;  sight  only  in  a  small  area  around  fixing  pomt ;  limitation 
ineacheyegreateroninnerthanonouter  side  of  field.  ,     ,  . 

It  the'end  of  a  week  (mercury  being  given)  ^^e- was  less  headache 
less  swelling  of  disc;  vision  had  improved  to  R.  ^o.  10 and  L.  1- 
Ser  but  the  fields  were  stiU  more  contracted.    A  fortnight  later  (June 
25rstht  had  improved  to  R.  No.  8  and  L.  No.  6  Jager  ;  fie  ds  of  vision 
?h    a^e.  Both  discswere  much  paler  and  lessswoUen;  h.morrfiag^ 
had  almost  disappeared.    During  the  foUowing  week  he  ^^^f'^ 
each  with  loss  of  consciousness  and  general  convulsion.     A^^^itj  ot 
"  L  lessened  to  R.  No.  16  and  L.  No.  19  Jager.    Ms  of  « 
difficult  to  ascertain,  but  seemed  confined  to  a  small  area  around  centie, 
ciiefly  on  outer  side,  the  inner  halves  of  the  fields  being  al-^^^t  g 
He  had  several  transient  attacks  of  extreme  dimness  ^^^^S^l^  J^^^ 
he  could  scarcely  discern  objects  in  the  room.     Disc  «tal  pa  er  nd  le 
prominent;  each  presenting  a  soft-edged  sweUmg  nearly  double  e 
normal  diameter  of  the  disc  and  rather  paler  than  the  adjacent  fundus. 
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Veins  stiU  larger  than  naku-al ;  arteries  perhaps  a  little  smaUer,  but 
numerous,  and  tortuous  on  the  disc.  Minute  extravasations  and  dotted 
strealangs  in  each  eye,  but  no  large  hfomorrhages.  The  sense  of  smeU 
was  agam  lost;  camphor,  nutmeg,  or  peppermint  could  not  be  recog- 
nized; sugar  and  quinine  were  at  once  distinguished  as  sweet  and 
bitter. 

In  a  few  days  more,  about  July  18,  sight  failed  completely  so  that  he 
ceased  to  be  able  to  distinguish  light  from  darkness.    Headache  was 
severe,  chiefly  on  right  side,  and  increased  by  lying  on  the  back. 
Ophthalmoscopic  appearances  nearly  the  same.    During  the  next  month 
there  was  no  improvement  in  the  sight ;   the  swelling  of  the  disc  slowly 
subsided     On  August  29  the  ophthalmoscopic  appearances  were  i-Rio-ht 
disc,  moderate  swelling,  having  a  diameter  of  about  a  disc  and  a  half  • 
pale  m  centre,  red  on  peripheral  portion;  edge  very  soft;  veins  not 
much  above  normal  size,  curve  down  the  side  of  the  swelling;  arteries 
concealed  upon  the  swelling,  normal  beyond  its  edge.    Left  optic  disc 
had  a  similar  appearance  but  presented  several  vessels  in  process  of 
obhteration  (see  Plate  IV.  5,  and  its  description).    At  this  time  no 
subjective  flash  could  be  obtained  with  constant  current,  even  with 
twenty  ceUs ;  giddiness  and  pain  were  produced. 

In  the  beginning  of  September  there  was  transient  perception  of  Hght 
chiefly  m  the  oiiter  part  of  the  right  field.     He  had  several  subjective 
spontaneous  flashes  of  Hght.    The  swelling  of  the  discs  was  subsiiW 
and  the  new  vessels  on  them  were  less  numerous  and  smaUer  The 
arteries  on  the  disc  became  more  distinct;  several  formerly  lost  at  the 
edge  could  be  traced  up  to  their  junction  with  the  larger  trunks 
Durmg  the  next  few  weeks  he  had  much  less  headache;  no  return  of 
distmct  vision,  but  m  the  daytime  he  had  a  sense  of  a  red  glare  in  the 
right  eye,  sometimes  in  the  left,  disappearing  when  he  shut  his  eyes 
By  the  end  of  September  the  discs  had  become  very  pale,  aU  sweUino- 
had  gone  but  the  discs  had  stiU  a    flUed-in  "  look  ,^rteAes  narrowed 
and  partly  concealed  on  the  disc  (PI.  IV.  6 ;  see  description  of  wMch 
for  further  details  of  the  remarkable  changes  in  the  vessels) 

At  the  end  of  October  the  sight  and  the  ophthalmoscopic  appear- 
ances were  nearly  the  same.  The  constant  cm-rent  now  produced  flash 
01  light  when  the  circuit  was  made  and  broken.  Subsequently  the  fits 
recurred  from  time  to  time,  and  he  had  attacks  of  headache,  the  svmn- 
toms  disappearing  on  bromide  and  iodide.  Subsequentiy  he  had  a  sypM- 
litic  subfascial  swelling  in  the  forearm,  disappearing  rapidly  on  iocUde 

Two  years  later  the  sight  was  nearly  the  same.  The  discs  had  become 
Shan,  edged,  with  a  httle  adjacent  disturbance  of  choroidal  pigmeTt 
Ihey  were  hoUow  and  grey,  the  grey  being  greenish-grey  by  dayligSt 
Examined  with  the  direct  image  it  was  raottled,  and  finely  stippled  o  -ei-  the 
w;hitetissueof  the  excavation.  There  was  weU-markedecntill  cup,  at  the 
edge  of  which  the  vessels  terminated  as  they  passed  apparently  tto  the 
connective  tissue  No  amma  eribrosa  visible.  The  arteries  weJe  smaller 
than  normal,  and  smaUer  than  in  the  drawing  (Fig.  6)  with  which  the 
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disc  was  compared,  but  not  very  small.    Tlie  veins  of  normal  size,  as  in 
tlie  fiffure.    The  sclerotic  ring  was  distinct  and  yery  sharp  aU  round 

Yision :  Left,  quantitative  only  in  temporal  half  of  held ;  none  m  media 
half.    Eight,  quantitative ;  can  see  hand  move  across,  hut  cannot  count 
fino-ers     The  electrical  reaction  was  tested  and  fouM  to  be-Anodal 
closiu-e  and  kathodal  closure,  each  4  cells  ;  kathodal  opening,  6  cells; 

nodal  opening,  8  cells.  ^+t,^^o  „f 

REMlEKS.lThe  ease  affords  an  illustration,  as  do  many  ottters  of 
those  here  related,  of  the  weH-known  and  important  fact  that  the 
absence  of  history  of  primary  or  secondary  syphilis  does _  not  m  any 
appreciable  degree  lessen  the  probability  that  a  disease  is  syphihtic 
Here  the  diagnosis  was  subsequently  confirmed  m  an  unequivocal 
manner.  The  case  affords  an  example  (1)  of  the  progress  of  the  ocular 
damage  in  spite  of  the  apparent  removal  of  its  cause;  (2  the  <^s- 
appearance  of  sensitiveness  to  electrical  stimulation  most  when  the 
effect  of  the  neuritis  was  greatest,  and  its  subsequent  return ;  (3)  the 
xdtimate  reaction  being  abnormal  in  the  early  anodal  closure  and  la  e 
anodal  opening  stimulation;  (4)  the  interesting  changes  in  the  vessels 
of  the  disc  during  the  subsidence  of  the  neui-itis. 

Case  11  —Symptoms  of  cerehral  tumour j  hemiplegia  and  hemiopia, 
with  commencing  optic  neuritis;  partial  loss  of  colour-vision  after- 
wards  regained;  recovery,  with  moUle  spasm  m  the  affected  hmbs. 

^^HiiSl"B.?aged  fifteen,  admitted  into  the  National  Hospital  for  the 
Paralysed  and  EpHeptic,  under  my  care,  January  5  18 .  Neither 
family  nor  past  personal  history  of  significance,  except  that  one  sister  wa 
paraplegic.  In  the  preceding  November  she  was  beheved  o  ^e  J^^^ 
well.  In  December  she  f eU  down  once  or  twice,  and  first  the  left  leg 
and  soon  afterwards  the  left  arm  were  found  to  be  weak  _  f  1^°^* 
middle  of  the  month  her  sight  failed  graduaUy.  About  Chi-istmas  there 
was  much  pain  in  the  head,  relieved  by  warmth.    _  u«-  a 

On  admission  there  was  almost  complete  paralysis  of  the  left  arm.  a 
Uttle  movement  at  the  shoulder  only  remaining.   The  leg  less  paralysed, 
but  so  weak  that  she  could  not  stand.    There  was  slight  paralysis  of  the 
left  side  of  the  face  ;  none  of  the  tongue,    ^be  °nW  'nove^n^^^^^ 
the  left  eye  was  a  little  limited.    Sensation  of  touch  m  the  left  hmbs 
seemed  little  impaired-of  pain  lost;  a  prick  felt  only       ^  » 
localized  acciu-ately.   Loss  slighter  in  leg  than  arm.   Sight :  right  reads 
only  No.  15  Jager  ;  the  left  No.  10  Jager  at  one  foot    Fields  of  vision 
distinct  hemiopia  in  each  eye,  left  half  of  each  field  bemg  lost  and  the 
loss  extending  to  the  middle  line  above  and  below,  but  not  in  t^e 
eauator.    There  was  also  a  defect  in  each  field  in  the  upper  and  rigl  t 
portion.    Colour-vision :  right-red.  blue,  and  yellow  all  recognized 
but  green  was  invariably  called  white  ;  with  the  left  she  was  unable  to 
recognize  any  colour.    Both  discs  unduly  and  too  uinformly  red-  J 
outlfne  was  not  lost  in  the  indii-ect  imago,  but  on  the  direct  examination 
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it  coiUd  be  recognized  only  on  tlie  outer  haK  of  eacli  disc,  tlie  inner 
margin  of  each  being  concealed  by  a  reddish-grey  swelling  of  slight 
prominence,  striated.  In  the  left  eye  there  was  a  smaU  ha3morrhaffe 
not  far  from  the  disc.  (PI.  V.  Fig.  4.) 

Dm-ing  the  first  foiu-  weeks  after  admission,  her  symptoms  increased 
a  httle,  and  in  the  beginning  of  February  the  sight  had  failed  to  No.  20 
Jager,  The  morbid  appearances  in  the  optic  discs  had  not,  however 
increased,  and  diu-ing  the  foUowing  fortnight,  they  lessened,  so  that  on 
February  13  it  was  noted  that  the  sweUing  was  so  sHght  as  easily  to 
escape  notice.  The  redness  continued  marked,  and  abnormaUy  uniform 
liie  outline,  m  the  erect  image,  was  stiU  blurred  by  striation  The 
locality  of  the  hoBmorrhage  was  marked  by  a  paler  and  more  conspicuous 
striation  than  elsewhere.    Sight  was  about  the  same. 

In  the  beginning  of  March  there  was  much  less  headache.  The  paralysis 
of  the  arm  was  about  the  same.  Sight  was  unimproved.   The  optic  discs  ' 
now,  however,  presented  little  evidence  of  the  neuritis.    Their  redness 

r  "^^^  "^'^^  of  liealth,  but  its  unifoml 

distribution  continued.  In  the  position  of  the  old  haemorrhage  in  the 
xett  eye,  a  httie  blood  was  apparently  left  in  the  perivascular  sheath  of 
the  vessel,  thickening  it  at  the  spot.  By  the  middle  of  March  the  leg 
had  improved  considerably,  so  that  she  was  able  to  stand  ;  and  sight  was 
a  little  better.  In  the  latter  part  of  March  some  power  was  also  regained 
over  the  arm,  so  that  by  the  beginning  of  AprU  she  could  move  it  freely 
at  the  shoulder  and  elbow,  although  the  movement  was  accompanied  by 
some  jerky  tremor.  The  hand,  however,  was  closed  by  spasm,  and  a 
voluntaiy  attempt  to  open  it  produced,  at  first,  only  increased  flexion  of 
the  fingers;  presently  they  could  be  straightened,  but  there  remained 
some  jerky,  spasmodic  movements  in  the  interossei.  Sensation  on  the 
limbs  unchanged.  The  hemiopia  continued,  but  vision  had  improved  so 
much  that  she  could  read  I^o.  6  Jager  with  either  eye,  and  colour-vision 
was  also  normal  in  each  eye.    The  optic  discs  remained  the  same. 

i)uring  April  the  improvement  in  the  power  of  the  limbs  continued, 
but  the  spasm  in  the  arm  increased,  and  it  was  almost  always  stiff  and 
ngid  and  extended  out  before  her  at  an  angle  of  30  deg.  with  the  trimk 
Ihe  fingers  could  be  extended,  and  kept  straight  for  a  few  seconds,  and 
then  were  slowly  flexed  by  an  involuntary  contraction  of  the  interossei. 
When  asleep  the  arm  was  free  from  spasm.    The  leg  was  also  stiff',  but 
less  so  than  the  arm,  and  it  was  raised  too  high  in  walldng.  the 
beginning  of  June  she  was  able  to  walk  faii'ly  weU.    The  head  was 
habituaUy  turned  to  the  left,  apparently  not  on  Account  of  the  hemiopL 
so  much  as  from  rigidity  of  the  right  sterno-mastoid.    The  heSh 
persisted,  but  acuity  continued  good.    The  optic  discs  remaLd Tea 
Treatment:  cod-  iver  oil  and  tonics.    She  then  left  the  hospitS  and  has 
r'ubkT  ""^  '"^fr  P--^*  date'  1881 

,.<.„nVr,     rm.  '  01  tlie  right  hemisphere— optic  thalamus  • 

region.    The  amblyopia  was  out  of  proportion '  to  the  neuritis,  and 
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evidently  due  to  an  intra-cranial  change,  of  wMcli  the  visible  neuritis 
was  part.  The  diminution  in  the  latter  was  the  first  evidence  of  im- 
provement, and  was  succeeded  by  that  of  sight.  The  loss  of  colour- 
vision  and  its  return  when  the  amblyopia  passed  away  are  worthy  ot 


note. 


Case  V2.— Symptoms  of  cerebral  tumour  j  double  optic  neuritis;  loss  of 
sight;  chromatopsy.    (PI.  Y.  Fig.  6.)  ,  ,  ^        ,  » 

Maey  D.,  aged  thirty-three,  admitted  into  the  National  Hospital  tor 
the  Paralysed  and  Epileptic,  under  my  care,  February  4,  1876.  Father, 
consumption;  mother,  cancer.  No  distinct  history  of  syphiUs— one 
child  died  five  hours  after  birth  two  years  ago,  its  death  attributed  to  a 
fall  two  months  previously.  Headache  commenced  soon  afterwards, 
occipital  at  first  and  severe,  lessening  after  a  time,  but  persisting  in 
various  degrees,  and  of  late  accompanied  vsith  sickness.  Six  months 
ago  sufiEered  from  occasional  transient  failure  of  sight,  with  attacks  in 
which  she  could  not  move  for  a  (quarter  of  an  hour,  foUowed  by  head- 
ache. Failure  of  sight  for  three  months,  with  flashes  of  Ught  and 
colours,  red  or  brown."  Noises  iu  the  head  at  times  "  like  a  railway 
bell."  '  Some  right-sided  weakness  dui-ing  the  last  few  months. 

On  admission  she  was  sufEering  from  slight  weakness  of  right  limbs. 
Cranial  nerves  unaffected,  except  the  optic.  No  loss  of  sensation. 
Vision:  L.,  quaUtative;  E.,  No.  12  Jager;  Umitation  of  field  of  vision 
on  left  side.  Ophth.  exam. :  Right  disc  concealed  by  a  soft,  woolly- 
looking  swelling,  reddish  in  tint,  mottled;  veins  moderate  size,  arteries 
small  (PI.  V.  6,  and  description).  Left  similar,  much  paler.  In  March 
she  had  a  sudden  attack  of  loss  of  power  in  both  legs,  passing  away  in 
a  quarter  of  an  hour.  Discs  similar.  In  May  she  had  some  tremor  of 
both  hands. 

She  was  not  seen  for  a  year,  and  then  presented  much  loss  of  mental 
power  and  general  weakness.  Vision  had  failed  to  mere  perception  of 
light.    Habits  dirty. 

Case  13.— Symptoms  of  cerebral  tumour ;  difficulty  in  speech;  right- 
sided  paralysis  J  left-sided  convulsions  intense  ojitic  neuritis,  loith 
retinal  hcemorrhages  j  death.    (PI.  VI.  1.) 

Frank  C,  single,  aged  thirty-six,  admitted  into  National  Hospital  for 
the  Paralysed  and  Epileptic,  under  my  care,  February  19,  1878,  with  diffi- 
culty in  speech,  headache,  right-sided  convulsions,  and  double  optic 
neuritis.  History  imperfect,  but  none  of  syphilis ;  the  duration  of 
symptoms  about  three  months.  Mental  state  duU  ;  responses  slow  and 
often  not  to  the  point ;  always  -wifh  hesitation  in  using  words.  JIuch 
headache  ;  vertical.  Occasional  vomiting.  Marked  weakness  of  the  right 
hand ;  slight  weakness  of  the  right  side  of  the  face  ;  none  of  the  leg. 
Sensation  distinctly  defective  in  the  right  hand  and  arm,  not  elsewhere. 
Pupils  equal;  no  defect  in  ocular  movements.  Optic  disc:  right,  masked  by 
a  pale  red,  soft-looking  swelling,  over  which  the  vessels  curve ;  the  vems 
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large  and  tortuous ;  one  or  two  which  pass  upwards,  very  tortuous  ;  the 
arteries  concealed  near  the  middle  of  the  swelling;  one  or  two  small 
hemorrhages;  not  much  striation.  Eeads  No.  8  Jager.  Left,  similar 
in  appearance  The  prominence  is  so  great,  that  although  the  eye  is 
emmetropic,  the  vessels  on  the  surface  of  the  sweUing  are  visible  at  a 
^stance  of  twelve  inches  from  the  eye  without  a  lens.  10  Jiii 

No  aifection  of  other  cranial  nerves  ;  no  albumen  in  urine  ° 

J^or  a  few  weeks  after  admission,  iodide  of  potassium  being  given  in 
ZineTtl  ^  brighter  ;  his  general' s^ptom" 

i  oVr^       r/^*^'  r"*"^  steadilyincreased  in  iZsity. 
nart  of  J     V  disc  and  adjacent 

part  of  the  retina  was  occupied  by  a  very  large  swellinc  with  manv 
hemorrhages,  especially  at  the  margin  of  fte  spelling  do'se  to  its^Sf 
which  appeared  vertical  or  overhanging.    Left  eve  sinll!    f hi  .T  ir  ' 
extencling  almost  as  far  as  the  niacfla  lutettf™^  liettt^^^^^^^ 
a  number  of  white  spots  similar  to  the  smaller  spots  seen  ^  a IbtSnur L 

nd  on  the  7%'^'         "^^^  '^^'^  '^'^  'ortuous  onthe  ZSng 

and  on  he  adjacent  retma,  but  were  lost  to  view  as  they  passed  doX^f: 
steep  side  The  arteries  were  indistinct  upon  the  swelHn  '  but 
very  smaU  upon  the  fundus.  Vision :  right  eye  ^  •  left  cmflr  .^f  J 
even  largest  test-type.  ""y^  ^2  >  lett,  could  not  read 

byto^ting'  T  ^^''^''^^  °f  consciousness  foHowed 

hecame  reduLdl:  rnSaSe        ^^70^1?  bt  h^^  ^ 

=r:Sd:^ar-Lfr^^^ 

The  right  external  rectu  anrrTghtTidf  of  th^^^^^^^^^^  b      '  "^^^^ 

always  directed  a  little  to  the  left     0^110  l  l  fb? 

same,  and  there  were  very  few  fresb  Z      ^        I  """""^^^ 

j^ibMAKKS. — Ihe  main  mterpqf  n-f         „      •  • 

changes.    The  symptoms Teft   ttle  doubt  rf'^^^  "^^thalmoscopic 

tumour,  but  the\iJfortunate  ab^^^^^^^^^  ^  --l^-^l 

lessens  their  interest.    AttentioTmav  b.  /  ^^^'^'^^tion 
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such  as  is  raxely  seen  in  intra-cranial  disease.  So  extensive  extravasa- 
tions into  the  retina  are  also  rare  in  such  cases.  It  is  also  worthy  of 
note,  as  an  instance  of  the  prognostic  information  to  he  <ier fe-^ 
neu;itis,  that  it  did  not  participate  in  the  tiansient  xmprovement  winch 
occurred  after  admission  into  the  hospital,  hut  steadily  increased,  and 
was  soon  foHowed  hy  an  increase  in  the  symptoms. 

Case  li.— Tumour  of  right  lenticular  nucleus;  early  failure  of  sight 
from  optic  neuritis.^  .  , 

Mabia  p.,  aged  forty-three,  widow,  applied  at  the  National  Hospital 
for  the  Paralysed  and  EpUeptic,  August  13.  1875.  No  history  of 
syphilis.  In  January,  1875,  hegan  to  suffer  from  pain  m  the  head 
(S^ipital  and  vertical),  sickness,  and  giddiness  ;  would  stagger  ^^^^^^^^ 
forwards  three  or  four  times  a  day.  At  Easter  sight  hegan  to  fail,  and  in 
ahout  a  month  only  perception  of  light  remained.  Examination  showed 
V  ry  Blight  weakness  of  the  left  side  of  the  face.  Both  arms  and  legs  were 
weak;d%mometer,righthandl2kilogrammes,left  Okdogrammes.  The 

Tptic  dis^  presented  suhsiding  neuritis,  pale  striated  -elhng  f  scuring 
the  outline.  Arteries  and  veins  of  normal  size;  no  ^^^^^^-f^  ;  1^^°^- 
left  qualitative  ;  right,  large  ohjects  dimly  seen  m  right  half  of  field. 
A  foSght  L;r,  the'leffarm  and  leg  graduaUy  ^^ecame  distiuctiy 
weaker  than  the  right.    On  Septemher  10  she  was  ^^^^^^  f^ 
hospital  under  my  care.    The  left  pupil  was  a  httie  the  larger.  iJie 
eZcouirhe  moved  fi-eely  in  all  directions,  hut  were  commonly  dii-ected 
o'  the  right.    The  weakness  of  the  left  side  of  the  face  ^^^^  mcr^a^d, 
and  there  was  marked  deviation  of  the  tongue  to  the  left.  Arms 
d^amometer,  right  14  k.,  left  7  k.  Legs ;  left  a  little  he  weaker  ;  no  loss 
EnTaSon.  Towards  th;  end  of  Septemher  she  complained  of  gi-t  Pain 
in  the  right  side  of  the  head,  and  there  was  an  intensely  tender  spot  on 
the  middle  of  the  parietal  hone.    She  hecame  rather  weaker     In  the 
beginning  of  October  there  was  some  dehrium  with  P^^^f 
Tor)  and  she  hecame  drowsy.    Deviation  of  the  head  to  the  ng^t  wa 
added  to  that  of  the  eyes.    The  hemiplegia  increased,  the  paralysis  of 

the  arm  heing  absolute  by  the  12th.    The  °Ptic/i-^-r"l  !beT  u' 
onlv  becoming  paler.    The  coma  increased,  and  she  died  on  October  14 
4e  ™y  revealed  a  small  tumour  of  the  right  hemisphere,  situated 
in  the  le^wL  nucleus  of  the  corpus  striatum,    ^iz^  f  ov. 
half  inch.     The  iutia-ventricular  nucleus  and  '^'l^f^^'^^^^Z 
normal.    The  growth  was  situated  at  the  lower  part  f  ^^^^^^^^^ 
nucleus,  adjacent  to  the  crus,  which  was  mfiltiated 
optic  tract  the  latter  being  softened  hut  not  invaded 
extended  as  far  as  the  anterior  perforated  spot,  ^^^^^^'^  J^'^^^^^^ 
xniddle  cerebral  artery  was  invaded,  and  inseparable,  f  f  X 

wn«  nnt  diminished.  The  tumour  presented  no  capsule  or  sharp  limita 
Z.    ifrtdtsh-grey,  and  scattered  through  it  w_erehard^ 

I  Condensed  from  notes  by  Dr.  Allen  Stiu-go. 
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nodules,  about  inch  in  diameter,  undergoing  fatty  degeneration. 
It  was  composed  of  delicate  rounded  ceUs  with  large  nuclei 

EEMAEKS.-Tlie  chief  point  of  ophthalmoscopic  interest  is  the  early 
period  of  the_  history  at  which  sight  failed.  No  doubt  this  faUure  was 
from  the  optic  neuritis,  which  must  have  existed  at  or  soon  after  the 
onset  of  the  symptoms.  As  those  symptoms  were  themselves  somewhat 
vague  the  recognition  of  optic  neuritis  would  have  afforded  a  diagnostic 
symptom  of  the  highest  importance. 

^.f^^v  seizures,  and  right  hemiplegia;  optic 

nemUs  late  tn  the  case,  subsiding  and  reappearing  before  death  ;  growths 
tnleft  cerebral  hemisphere  {upper  frontal  and  parietal  lobes)  i 

lEoaiAs  W   aged  fifty-two.   Occasional  severe  headache  as  long  as  he 
cou^d  remember,  chiefly  frontal,  and  faHiu-e  of  memory  for  some  years 

first._in  November,  1872,  was  preceded,  for  three  weeks,  by  attacks  of 
severe  pain  in  the  right  arm,  and  it  consisted  in  right-sided  convulsion 
begmmng  with  acute  pain  in  the  shoulder,  passing  down  the  side  to  the 
knee,  and  up  to  the  face,  but  not  down  the  arm,  which  was  "  as  if  dead  " 
and  was  powerless  for  some  time  after  the  fit,  and  the  seat  of  "  rackiiig 
pam.  He  had  very  frequent  slight  seizures,  also  beginning  with  pain 
m  the  upper  arm,  which  went  up  to  the  shoulder,  down  the  ri|ht  side^  up 
side  again,  and  worked  off  at  the  fingers,  leaving  the  Httle  fin  '  r  k  J 
When  the  pam  reached  the  fingers  the  arm  became  rigid  the  eW  bent 
at  a  right  angle,  the  wrist  extended,  the  first  phalang;s  extenrd  tl 
second  andthird  bent,  except  the  first  which  was  straight.  The  limb 
SdlT  inT  S  twent^or  thirty  seconds!  and  then^he 

^Tl  ^^^""^  ^^^^  gradually  flexed  into  the  palm 

whi^e  the  in^ex  was  straightened,  and  the  thumb  completely  extendi' 
Under  treateient  the  fits  ceased,  but  recurred  a  few  month  la^i  IS 
m  character,  except  that  they  began  with  pain  in  the  Httle  W  ^he 
am  was  weakened  in  grasp  of  hand,  but  not  to  other  mfvements 

r  ^^^^^  continued  tXave  " 

fits  with  variable  frequency,  and  at  one  time  he  was  in  a  seS  conscious 
state,  m  which  he  could  be  made  to  speak  with  difliculty  •  b^  ihZ 
no  aphasia.    He  was  readmitted  info  the  hosiiJt^tthe       nSL  S 
September,  with  paralysis  of  the  whole  of  the  right  side        ^''''"^^  °^ 

On  September  19,  his  optic  discs,  which  had  been  frequently  ex-nnn,-r,.l 
first  showed  signs  of  commencing  neuritis    Th.  ^^^^^.^''^^J'^^^med, 
creased  for  a  fortnight,  to  consLrir Lui^n^^^^^^ 
engorgement  of  veins,  &c..  and  then  slowly  subsided  1^  ^  '^!  ^ 
sixweeksfromtheonsetoftheneuritis,the^discs:g^^^^^^^^^^ 

accomitof  the  microscopical  app^r Leo.  '  • 

now  for  the  first  time.  '^Ppcarances  in  the  optic  nerves  is  pubHshed 
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„„™.l.  There  wa,  aW  "^^^  X'^JT^  -  ^'^^ 
dkc.  At  the  height  rf  the  newto  to  i^'f -"^^^^f^J^t  to  be  .m-e 
this  was  probably  less  than  hrs  usual  vision ,  it  was  cUliemt 

Ootoher  a  he  -f^*  j  »:t\rotS  he^«  tta"™  the%pe, 

S  2'  kiohes  by  U  inctes,  the  deepest  part  being  on  the  level  of  the 
^'    '^rSal  fissure      The  parietal  conYolutions  were  displaced 

.-th,  and  softened  in  their  interior  so  as 
ratner^udu  ii^v  n  fl„:j     The  tumour  was  not  encapsuled;  hut 

irr  :  ^:Z^  s^f  r  cerehral  suhstanL  With^ 
Iwth  was  a  reeent  extravasation.  A  smaU  pedunculated  growth 
was  attached  to  the  middle  of  the  ascending  pane  al  convolution 
Ilhe  tumour,  f  inch  in  each  diameter,  existed  in  the  substance  0 
te  wie/b  neath  the  posterior  extremity  of  the  superior  fiwta 
!onvoSnclo  e  under  the  grey  substance  extendmg  downward  abnos 
toTe  level  of  the  fibres  of  the  corpus  eaHosum.  ^  The  structm-e  of  the 
tumours  resembled  most  nearly  that  of  ghomata 

MZoscopical  examination  of  eyes.-The  optic  discs  present  a  shght 
de^re  0  swelling,  the  greatest  height  above  the  choroid  being,  in  ea  h 
eve  alout  ^35  inch,  with  a  moderate  central  depression.  In  one  eye  m 
SSch  h  re  is  a  hemorrhage  around  the  vessels  at  the  bottom  of  h 

lrvP<,sels  are  narrow  in  and  behind  the  sclerotic  ring.    In  the 
X  e^  thef  "v^^^^^^^^     ^oth  in  the  ring  and  behind  it:  the  artery 
s  espelLuy  dilated  and  is  fully  as  large  as  the  ve  n.    There  is  much 
t  ssufaroundthe  vessels  at  the  bottom  of  the  centi-al  depression,  and  both 
artery  and  vein  have  their  waUs  greatly  tliickened  by  layers  of  con- 
nective tissue  outside  them  (PL  XIV.  7).    There  is  -0  distension  of  th 
2ath  of  the  nerve  in  either  eye.    In  the  substance  of  the  papJla  the 
nerve  fibres  have  a  normal  course,  are  slightly  swollen  and  varicose,  but 
Sout  any  knob-lilce  enlargements.    Throughout,  the  capillaries  ar 
Tstended   and  the  nucleus-like  corpuscles  are  very  abundant.  The 
S;ltnt  of  the  retinal  layers  is  slight,  and  the  layers  at  the  com- 
mencement are  nearly  normal,  within  the  ring        ^.^^^^  1  • 
corpuscles  between  and  within  the  bundles  of  nerve  fibies  aie  veiy 
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abundant,  and  a  few  miUimetres  farther  back,  there  is,  in  addition  a 
great  increase  m  the  connective  tissue  between  the  bundles  This 
extends  back  although  slighter  in  degree,  as  far  as  the  commissure,  in 
front  of  which,  as  well  as  within  the  commissure  and  the  optic  tracts 
the  small  vessels  are  everywhere  distended,  and  the  corpuscles  of  the 
tissue  much  more  abundant  than  normal. 

is  ^heMT:~^^",         f-  opl^thalmoscopic  interest  in  the  case 

harttei  fuf  ^  'V  t™nt 
charact^i  Its  changes  appeared  to  correspond  with  the  changes  in  the 
cerebral  disease,  but  to  succeed  them,  coming  on  after  marked  increase 
m  the  cerebral  symptoms,  and  passing  away  when  these  had  undergone 
con  iderable  improvement,  to  reappear  just  before  death.  The  change 
m  the  optic  nerves  point  to  a  descending  neuritis.  changes 

Case  IG.-Hjnlcptoid  attacks,  mental  disturbance,  and  double  ontir 
neuM.;  afteru^ards  left  kemiplecjia ,  glioma  of  right  Gonial  !be- 
hcemorrhage  into  new  growth.^    (PI.  XIV.  Figs.  8-10  ) 
A  l^^t'i^'i*  thirty-two,  admitted  August  26  1878 

t^2^    ^J:"^:^^^^^^^  '^"^^^  history  of  phthiL(fatL  and 

^^^^^^^  zr.SSl 

geS^g'uTlte  nigjf 'XT^.  ^^"^ 
doth"°  *c    In  ^  ■nwgm.ry  blact-beetles  off  the  bedJ 

from  cental  iulTr  wle'ri^C  Tt''""'','''''  'f""'"* 
answer  quietly  and  e„rree..y,  ,lCgh  u  jHrL  t rr'?  ■ 
were  swallowed  readilv  Tmf  ..lii     ^  ' ii  tew  words.  Liquids 

mouth  befoTe  beTg  Ll  led     Xn  f'^f  ^ '  '""^ 

fell  off;  but  she  was  able  nevertSess  1o  w.lk  a%^'":  "^^"^"^^ 
unsteady  gait.    Both  legs  seemed  ea  alT;  wear  The  "^'^^ 
the  left  a  little  more  so  tLn  the  viXt  X^'f        \'  ^^'^ 
the  left,  and  there  was  thought    ole  rath  r  uf"  ^ 
side  of  the  face.    No  obviouf  JoJ^JTL^^'^Z'  T  ^  '''' 
ocular  muscles.    Right  pupil  anted  tr,  Un-l  t  °  'iffection  of 

dim  light  they  were  equal    Wei  ma,t  f  i7'' ' 
-veiling  large;  prominence  Xt      ^t      "  "'""^  ''''''''' 

■  From  note,  by  Mr.  A.  E.  Bros.er.     Published,    Lan.et,"  March 


7,  1879. 
tJ 
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toxins  a  cun.  a.  ''"VTir^i'^tl^'sett: 

Mrrow;  many  hiemovAages.  The  >'™'J'\''  J"  ""JJ,  ,  u„  j,fe„t 
right  tlian  in  the  le£t  eye  ^'"»'' ^  "j^^'J  '  ?f„  t"',&  her  mental 
aLrtainaHe  in  Selds  of  ™,„«.    Dunng  f'S'L  „,  and 

distnrbanee  ™  very  troublesome.    At  °'eht  she  \ 
t,.eatentheotherpati^nt..~^^^ 

:rtr.tTaf  iooLTa^  Ser  ;  and  one  day  she  .as  ^nnd  in  t  e 

without  her  attention.  ,    would  often 

About  the  middle  of  September  it  was  noticed  that  ™ 

retm^te'^« 

She  then  complained  of  seTcre  frontal  headache,  ^^^^^^^^^^^^^ 
picking  the  bedclothes.  The  arms  were  both  ^^^^^.^^^'^^y' ^™  The 
was  eWly  weaker  than  the  right,  and  much  less  sensitwe.  iHe 
Tpt  c  reuriti J  continued  without  change.  ^^^'^J  ^X^U^  wSn 
coma    alternated  with  extreme  restlessness  -"t-^^^^^;  "^^^^ 

excited  she  used  Solent _  language,  to 
SpT)temberl9  the  coma  increased.    On  the  21st  sne  couiu 
Sn  her  eyes   and  stare  about,  but  could  not  be  roused  f-^ther.  The 
rkSs  of  the  left  handhadincreased  to  eo-ple^^^ 
xnuch  colder  than  the  right.    She  swallowed  very  ^^'^^'^^'^^^1^  On 
to  remain  in  her  mouth,  and  trickle  out  again  or  ^^^^ ^^^^'"^^l^^  ^ 
the  22nd  her  temperature  rose  to  lOP,  on  the  23rd  to  102  ,  and  on  the 
24th  to  104°  with  signs  of  congestive  pneumonia  at  the  ^^ses  ot  tne 
luSs    and  from  the  resulting  interference  with  respiration  she  died 
re  25th     The  treatment  consisted  in,  first,  iodide  of  potassium  m  full 

''2::'s;^^^^^-^  to  pia  mater  over  anterior  part 
of^^^rfuperior  frontal  —n,  and  beneath  it  ^^^^^ 

not  inToMng  the  grey  matter  ot  the  eonTolntions,  «t™™S°»'''»~ 
:  hr  asX'l evel'of  L  hssnre  bej^.een  the  "f/X  Tpn 

Trm^t"ii"ra  ~ 

rr;remtyrtlehe^is;,here.  The— ^ 

was  altogether  behind  it.  In  its  upper  pan  the  hajmonha^e  liaa 
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growth  eouH  t'dLrg^^?het  '  -^--t- 

with  the  olof         ^cmguunecl  heie,  if  any  existed,  it  was  infiltrated 

adjae  S  tt  but  not t;::^"  K  ^^'^  tempore -sphenoidal  lobe, 

aria  of  sof'te^  L'^^e         f  ^  -^11  superficiai 

eerehel.4  a^fe^  .f^" 

.  becoming  very  intlse  n  W  'fT^^''^''.  '^^'^S^  the  nerve-trunks, 
the  nervfs  fi/m  thTLl^rbl  1';^^^^^^  7  ™- 

pre^™;7n?MrrXd1^^^^^^  derangement  in  this  case  were  so 

sent  away  to  an't!  I'^^J^^t  tt  hi  f^^T  P™^^^^^ 

of  the  coLderable  dSree   wMcl  ,  '  °' 

with  cerebral  tumour  ''^^  ''"^  '^''^P*  ^  conjunction 

con^L^;^rars;;^rr*^^^^^^^^^  -^i-ctuig 

clead  near  the  en^^pVegt^e  "^^^^^^  '^^'^-^ 
evidence  of  syphilis  and  ftTZ'  Ti  r  presumptive 
stitational  sjS     But  anti  T  T^^         the  woman  had  hadcon- 
the  tumour  C  characterStlX  f  ^°  ^^^^t' 

oase  thus  illustrates  the  fa  t  ^afe  no  1^^^^^^         /'^  '^'^^ 
bered,that  simple  cerebrtl^rurra tt'^^^^^^^^ 
constitutional  syphilis  just  as  in  othei  persons  °' 

appa^^J-^d^s:^!;^^  was 

trunk  were  much  slighter  than  nt  +1,.  middle  of  the  nerve- 

Tl,«  „       1     "  °^&"''*'r  man  at  the  commissure  or  in  the  pvo 
Ihe  case  also  illustrates  a  possible  source  of  faUact  in  tL  • 
of  optic  neuritis  with  cerebral  softenino-  ^^^^ the  association 

bad,  during  life,  from  the  character  of  the  ^     I    T  °*  " 
cliagnosod.   The  post-mortem  eZS  tion mal  I;  T  T"''^"*^-^ 
I  was  told  that  there  was  no  tumour        7    T  x 
softening.    The  resemblance  tZft  Lin^  :a?l*?ba^^  rTr^"^'^ 
close ;  ,n  a  good  light,  however  the  nfJi;  ^  extremely 

a  soft  glioma  was  dtti;ct,  , oX^^  fey  gelatinous  look  of 

nation.  '  '  ™"^™ed  by  microscopical  exami- 
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under  my  care  m  May,  1876.    fio  mswy 

a  fit ;  three  years  ago  another,  ^hieh    ^ok       >  ^^^^ 

-  thT^rt  —  ^^^^^^     agin,  hut  he  had 

coBsciousness.     Atter  tne  ill  .j^^^-^ 

r  ™cr'o  £tr:l;»the.  referred  to  the  right 
t™  other  slight  attaoks    Ut  .^^^^^ 

:tloTS'sm:.l  of  Sth  nerves,  or  of  the  tenure.  Ar.s  auA  legs 
strong ;  utine  normal.  +T,nii  the  left.    Left  eye,  ocular 

Eyes:  Uight  'O-f  ^^'H^tltlX  l^is'-'Vc 

description).  .  _,„„  Q-iven.    DuTins  tlie  next 

lodMe  oi'l— TlTeleft  disc 

few  weeks  tlie  pam  in  ^^^'^           ^ .  i^^^.^ei,  3.^d  on  June  26 

remained  normal.    Th   --"t-  -  tie  swelling 

the  sclerotic  rmg  on  the          '                g-  had  improved  to  ^. 

Afortmght  ater,July  l2  the  r  gh  that  there  had  heen 
was  distinct  all  round,                   trte.ies  were  still  a  trifle  smaller 

anything  the  matter  wx^  it^^  TW^^^^^  become  a  Httle  smaUer. 

than  inthe_  other  eye  and  the  veins  ^       ^^^^  ^^^^^^ 

Sight  had  improved  o  ^.  P^^^  physiological  cnp  in  the 
found  (roughly  tested),    ^y  Aii.ust       ^  ^  .^^  ^^-^^^.^ 

.ight  eye  had  ^^^^^^^  ^iS^^^  the  disc  was  the  same  as 

--l^rrt  SiTlwevt,  was  less  good  =  ,^;  field  normal; 
in  the  left  eye.  ^  S^^' ^^^J^^^  ^here  was  no  change  in  the  discs, 
left  eye  stiU  normal    0?^/'^°''''  '\  .  ^^^^  of  the  left  eve  had 

hut  the  right  was  not  qiute  so  g  od,  and  ttie  ^^^^^^ 

hecome  defective.    UigM,      >  ^e"'  -^i •  ,    ^-^^^  ^Q^.g  i^ollow 

that  the  riglit  disc  was  hecoming  .^^^^  f  ^^^^^^^^^^^  remained  the 

than  the  left.    The  sight  ot  the  r>ght  eye  f  J^^^^^^^^^^^ 

S  tic"left        ^vas  a  little  j*'  f"",,'*^^        „u,in>,ed  Ire. 
The  patiout  was  seen  agam  two  . 
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grey;  central  cup  large  aud  deep;  lamina  cribrosa  visible  at  11,p 
bottom;  vessels  of  normal  ske ;  V.  ^ ;  colour-vision  J'^T  ^l^' 


cen  rnT.  1      """^'^        '  «°l"^^r-vision  normal.  Ki^ht- 

P^e,reen.it.,re,  and  orangf.    oLLlo::^^  Ji^Jf  .eS^I^ 

complete.^s"^tt^erit^t  *°        ^"'^^^^^  ^-i--  The 

of  the  lamina  rx  bx"  t  rir'"f  remarkable.  The  exposure 
ruatory  chan 'e   ha^:  1"!    T  '^^^  *°  i^^n^- 

J^alnaTsospiM -forThe  S!^f T^'  the 
^^ifferingfromcotXv^^^^^^^  1"'  I^P^eptic  on  August  7,  1876, 
SyphiHs  at  eighteen,  r::;:^^^^^^^^^^  ^^^f- 
thi-ee  months  before  he  camP  i„nrU.  +  i  .  ,  twenty-seven.  For 
attacks  of  giddines    sox^tiL,  «  "^'^^     '"^'''^  ^''^  ^^^dden 

back  of  the\ead:s%f~:/:— — 
months  before  for  fn,,,.  i  "  ^^li  a  hammer.  Two 

had  attacks  of  ttg  in"  in  Z  1'  T""''  *°  ^P^^'  Sometimes  L 
objects  being  sidT  by  °si"e  No^:' Tl"^''  ^°-We.  the  two 
paralysis;  no  vomitin^c  °  ^^'-^^^"^^ '  of  motor 

reSh::Si';^bt  r^'^  {  -IHng,  very 

the  veins  large,  T^T^^'r^'^V^''''^^' 
readily  with  right  than  with  left  H'  ^^'^ 

^eS:S  h^^tig^:  J~  ;r    ^  -  ^ 

the  next  four  weeks  the  neurit;:  sl^dld  a  Zl'f"  ^^-^ 
from  other  symptoms.     His  sio-ht  holl  continued  free 

beginning  of  November  the  neun  t  w  'T'l  l'""^'  t^e 
the  outer  parts  of  the  discs  alone  relTnodw-J  Tl  '"^  of 

He  was  not  seen  a^ain  for  flf.  '^'^'ht  swelling, 

hospital,  and  while  the  e  h     .  ?!  ^^^^^^^  been  in 

another 

tremors.    The  discs  were  .ow  p  1  sSr'" 

Around  the  disc  was  a  good  Sc  n7^  ^ '7°^''°' t^^'' «™all. 
choroid.    In  each  eye  the  left  InS  o   <rffol  rV"^""'"*'^""^^  '^'^ 

xne  htid  of  vision  was  gone,  and 
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SZ!:^!^^^'^  -e         only  co«nt  «n.e„.  The  d.,c. 

were  distinctly  paler. 

Hesky  C,  aged  ele^n  (»t  death).  *  "         .^j.  ^„e 

and  a  halt  Jie  began  to  buiiei  a  began  with 

temples  or  ^  ^^^^^  ^^^e^e  S;te.edU  rigidly ;  he 

"BBortmg  andtrettmg,    then  the  ^^^^  consciousness  vomited. 

was  stiff  tor  a  lew  ' ^f^;^"^  ^Xe^  and  sometimes  vomiting. 

AfteraMthere  was  much  painmheadandeyes^  there  were 

At  ten,  when  he  came  binder  gait, 
general  weakness  of  hmhs  there  was  some  defect- 

The  left  eye  was  usually  turned  a  little  o-*'^^^^^^^^^^^^  ^^^.^  ^  .  the 
ive  movement  inwards  and  iipwavds.  ff  P'^^Zviic  n^usiiis 
right  acting  readily  to  light,  the  left  «;  right, 

was  found  (see  PI.  YL  3,  and  '^'!f^f'%2TLe  lksv^^^^^ 
counts  fingers  only  ;  no  Hmita^on  of  Md.    l^;^l^:iZe:^t^  the 
named  accurately;  red  is  called  hrown     iw  ive 
left  eye  he  could  count  fingers  m  the  left  hall  onij  ,  d 

•       1  WHIi  tlip  ria-ht  eve  he  could  read  JNo.  i  Jager  auu 

recognize  colours.  On  January  17,  however,  sight  of  the 

named  all  colours  acciuately.    On  January     ,  j^thalmoscopic 

-k  Vvnm  this  time  the  subsidence  ot  the  swelling  piogi  , 

uS    hy  tl  e  midJk  of  March,  both  discs  were  clear  in  outline  ;  the 

he  distinguished  m  the  xetma.  ^^^^J^  lost  even 

arteries  much  smaller  than  normal  f     time  he  ^ 

dualitative  perception  of  light  m  the  right  •  J^^^^X.^'^f.  Re 
March,  it  was  noticed  that  his  tongue  was  wasted  m  the  n.ht 

became  febrile,  then  delirious,  and  died  OV^P";;,:,,  o.^.o-e  was  found 
Necrops,j.-A  tubercular  mass,  the  size  of  a  Maltese  ''l^'^f  '^^^  ^^ll^ 
in  the  left  hemisphere  of  the  cerebellum.    The  right  half  of  the  meduUa 
Ts  a  as  iTcussationof  the  pyramids,  was  enlarged  -  oonsequenc 
nf  the  presence  of   a  smaller  mass,  the  size  of   a  hazel  nut.  ihe 
omtJcTTxtended  up  to  «ie  pons   and  -1^^^^:^^^ 
Lddle  line  andjheorig^  -. 

Trans.''  vol.  vii.  Kio- 
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tlio  hypoy'lossal  uerve  was  situated.  A  duantity  of  yellowisli  Ivmuh 
Avas  foimd  at  the  base  of  the  brain.  y^nowisii  lympn 

£^canMon  eyes.  (PI.  XV.  2  &  3.) -Each  optic  papHla  pre- 
^nted  only  a  shght  degree  of  s.^lUng,  its  greatest  height'  b'eing  'o25 
mch  from  the  sclerotic.    The  surface  was  flattened,  the  centrauLes 

an  irregulai,  ielty  mass  of  hbres  and  nuclei.  The  direction  of  fhp 
■■SSde^hrt  T  Th,  optic  sletSt";  a% 

otirl  4.  J  \  tissue,    ihe  central  vessels  were  larire 

;^/"Se  l"-'"'7^r'  — -Sic 

n?nw     T1  the  vessels  within  the  swollen  papilla  were 

tion     Tb  '^'^""'^       eye  presented  advanced  degenlra 

tion.    The  connective  tissue  between  the  bundles  was  much  increa  ed 

retinal  elements,  caused  by  damage  during  the  acute   wi  n  f  S 

severe  than  usual    ti.^I  +T,  4.         7  more 

character  of  aU  the  fits  hTd\      I"^'  ^^^'^^  The 

peculiar  '<ris  ng  t  Z  uL\T^  T.tT''  ''^^  ^  with  a 

the  hand,  ItnTlloust™  ^^^^^  '^'^  - 

Patient  was  an  intelligent  child,  presenting  no  weakness  of  ih.V 
Smell  and  taste  unimpaired.    Slight  divergfnce  Tf  eveb!      W  , 
movements  free  in  all  dii-cctions.    The  ri^ht  onfll^  ^  ' 
characters  of  subsiding  neuritis,  a  s^^  Sla  b  f 
edges  concealed,  the  vessels  cm-^ing  over  i^  Im  ^  T"^^ 
the  centre,  and  lost  to  view  for  a  shnlf      '  ^^""^  tissue  near 

the  swelling.    Vision,  0     ^he       ttn  oTthVleft  ^'""^        ''''  °^ 
pale  prominence;  swelling,  less  tWrthe  ^ht  '1 
near  the  centre,  into  tbr^  i,  *  ^         '  '^^^  vessels  sank, 

«dge  of  the  di.„:  :vi:z:; ; 'r,  r-r,"-^""^ 
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The  only  colour  named  accurately  was  yeUow    Pink,  ^g^^^^ 

whicli  the  patient  was  under  observation. 

Case  21  -Double  optic  neuritis  ;  headache  and  vomiting  ;  l^sj  of  sight  ; 
^-oiX;  cranial  nerve  paralysis;  nystagmus;  convuls^ve  attacks  mth 
opisthotonos;  tumour  in  third  ventr^cle^ 

MiET  L.,  aged  thirteen,  sent  to  me  December,  18 <7,  by  Mr.  Woras 
^xnd  r  those  care  she  had  been  at  Moorfields.     In  June  1^7 
The  was  taken  ill  with  headache  and  Yomiting;  soon  afterwards  sight 
£gan  0  f  ail.    When  first  seen  she  complained  only  of  headache  and  loss 
of  memory.     Both  optic  discs  presented  subsiding  neuntxs ;  outlmes 
bL  rer/essels  smau!  and  partially  concealed  over  the  disc.  Vision 
S   coimts  figures  oni;  ;  L.,         No  change  occurred  for  sonie  months. 
In'FeZiary  1878,  the  discswere  similar.  Yision:  E.  qualitative •  L.  ^. 
A  MaiXS  heldLehe  had  ceased.    Eight  optic  disc  clear  on  nasal  side, 
Su  bW  elsewhere.    Much  new  tissue  in  the  disc  conceahng  the 
v!rsels     arteries  small ;  veins  still  rather  large.    Many  new  vessels  on 
Xhalf.  InAprilsymptomsandophthalmicappeai^nce^^^^^^^^ 
Yision  :  E.,  extreme  concentric  limitation  ;  large  objects  at  thre.  fe^ 
rPPoo-ni/ed  onlv  in  a  central  area  six  inches  m  diameter  ,  L.,    ,  detect  in 
the  fiSd  oX  at  the  lower  temporal  quadrant.     Blue  and  yellow  recog- 
ui  edtJ  ont ;  red  thought  to  be  drab,  and  ^^^^^t^:^^^^^^^^^ 

In  June  there  was  more  1^^-^-^^' ^^^^'^^^^^^^  ^^f '  ^'t^^^^^^^ 
ness     Sio-hthadfanedto-E.,0;  L.,  counts  fingers.     The  margms  oi 
?h   opti Sei  ses  had  become  clear,  and  the  sweUing  was  «ligl;t-"con 
tHe  optic  cusoB  A,,„„„t  16  loss  of  sight  was  complete  m  both 

CZfAJl^^^^^^  t£n  co»plamed  of  .M,U 

oyos  and  ,      t„t  ti,e„  ,vas  no  noticeable  loss  of  power, 

r^r^t       to!  -.-ebeeonrin,  grey,  and  n;»  o.™  on 
^nSinbo^e..  -^^^^^^^ 

slower  movement  to  the  left.  Jso      3         .-^^      of  October  the 

ne  JS  S  ae  of  the  face  more  marked ;  he>-  gaitbeeant.  staggemg. 
f  ™™7of  ten  daystbcse  sinnptomx  inereased.  Her  speech  became 
mnffled  S  sle  ehohed  in  s.'alloVing.  She  .eemed  »\»- 
mumeu,  October  28,  after  an  intense  paroxysm  of  pam  at  the 

SlcuTta-  heal,  Ae  h«l  a'eonvnl.ive  attach  ;  the  head  and  eye.  were 

'  1  Notes  taken  chiefly  by  Mr.  A.  E.  Broster. 
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and  loreams  flexed  and  ngid.     Consciousness  was  lost.     On  the  30th 

foundrt/''\^''       ^f'  rigidly  flexed,  and  she  was 

ound  to  be  unable  to  swaUow.  Dr.  Hnghlings-Jackson  (who  kindly 
aw  her  in  my  absence)  found  the  right  side  of  the  palate  paralysed  and 

v' s  unXe  to"  '  r  through  the  right  nostril.  She 

^de'^f  r^.f  r*^'  ^,  "^^^  paralysis  of  fhe  r^^^^^^ 

side  of  the  palate  was  barely  recognizable,  and  the  moyements  of  the 
right  vocal  cord  were  perfect.    Optic  discs  grey  and  <•  filledT  vessel 
extremely  smaU,  both  arteries  and  veins.    Nptagmus  less  nwker  In 
the  beginning  of  December  she  had  more  headache  and  siXe  s  •  tS 
pam  was  referred  to  the  back  of  her  eyebaUs.    The  grasp  of  the'  lefJ 

JllrlT         ^^^^T'^^--  1  l^^-eUtomsagXiLVtS^  t 
January  she  had  several  convulsive  attacks,    in  some  of  which  tb^ 
eyes  were  directed  to  the  right,  and  ther'e  was  op  sthotono  tL 
nystagmus  became  much  more  considerable,  and  varied,  2aUy  iateral 
sometime,  vertical- thirty  movements  in  fifteen  second  .  Setleft 

in  each  attack  there  was,  at  first,  violent  nystagmus,  ending  by  the 
eyes  being  directed  to  the  right  so  far  that  the  pupHs  were  fnviLt 
Bhstenng  arrested  the  attacks.    In  the  beginning  of  MaTcTtWe  wer: 
drowsiness  and  mental  dulness.     The  weakness  !f  thrrTght  mlX 

Stan t  nv  t  ^^"^"^     '  ^^'^  '^'^     stand'    tTo  u- 

stant  nystagmus  was  sometimes  lateral,  sometimes  vertical.     On  Mlrch 

norml  "''^"'^  '''''  throughouf  was 

The  necropsy  revealed  no  excess  of  cerebro-spinal  fluid  bnf  o^f 
^stension  of  the  lateral  ventricles,  the  convolToL  betglTt^T 
In  the  third  ventricle  was  a  grey,  soft  tumour,  wliich  occupied  the  w^!?" 
space  between  the  corpora  striata  and  optic  thalami  hu  f  Z     !        ,  ! 

tumour  occupied  the  whole  internedunpnlp.  ^  • 

between  the  crura  and  appe  1^  'ronfo/tC^^^^^^^     '  ^^"^^'^"^ 

was  stretched  over  it  and  softened     l?!         ^  !  commissure,  which 

was  found,  and  no  evij  n  e  of  tning  til  T^^^  1  '',t"T"i  "^^^''^ 
nerves  were  very  lax  ;  they  had  ^^S^:.:^^^^!^:^ 
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^'LT^t an  mustration  of  the  diagnostic  impor- 
tance orneuritis  early  in  the  history  of  cerehral  t« {^Tf 
haMv  nreceded  all  other  symptoms.  The  early  and  complete  loss  ot 
silfwTno  doubt  the  result,  in  part,  of  the  damage  f^^^^^ 
ndssnre  by  the  tumour.  The  condition  of  the  sheaths  of  the  optic  nerves 
r  ?  much  interest.    They  were  found  empty,  although  they  were  ea^e- 

fuUy  examined  before  the  optic  "^^^^-^^^  Zl\JlcIurr^ 
evidently  been  distended,  and  the  removal  of  the  A;-^"^  J™ 
in  spite  of,  perhaps  because  of,  the  extreme  distension  of  the  lateial 
venules  'This,'together  with  the  growth  at  the  ^-e  -^^^^^^^^^^ 
prevented  any  accumulation  of  cerebro-spmal  flmd  in  the  sabdural 
spaces. 

Case  22.-Ttunour  of  rlyJd  cerehnd  hemisj^here  ;  death;  optic  neia-Ms 
found  post-mortem;  microscopical  examination  of  optic  nerves,  [fl.  ^iv  . 

^^eLy  r.,  aged  fifty-one,  admitted  into  University  College  Hospital 
Feb™  10  1874,  under  the  care  of  Dr.  Wilson  Fox._  No  syi^hiliti 
Lstory     lukess  commenced  some  months  before,  with  pains  m  the  right 
S  of  the  head  accompanied  by  sickness.    Five  weeks  before  admass  on 
he  had  a  sensation  of  twitching  at  the  back  of  his  tongue,  a-d  a 
■X  feeling  as  if  his  whole  body  were  turning  round.    From  that  time  his 
?ef t  al  graduaUy  became  powerless.    Ten  days  before  admission  he  had 
ling' of  theLscles  of  the  left  side  o\t-he  face  and  eye  w^^^^^^^^^ 
unconsciousness,  and  after  a  similar  attack  the  next  ^-J^Jl^'^^^^ 
he  could  not  move  the  left  leg.    After  this  he  became  ^ov^  J\°2ln 
On  admission  he  was  dull  and  sleepy,  but  could  be  ^^o-^^^^^^  f^ 

answered  questions  sensibly.    There  was  «o-Pl«tf -^^^J.^?  be  arm 
left  arm  and  leg,  without  loss  of  sensation,  WLth  "g^^^ty  o*  the  ann 
not  of  the  leg.    Slight  paralysis  of  the  left  side  of  the  face.    No  stra 
mLus  or  dllcVin  swallowing.    He  continued  in  the  -me  s^a^or 
a  fortnight  and  then  became  unconscious,  lost  the  Po-^-^  .^^^^^°^|; 
and  died.    No  ophthalmoscopic  examination  was  made  <i;;^^^S  ^^^^^ 
the  necropsy,  a  tumour  was  found  in  the  outer  par   of  ^^^^  "8^^/^^^^ 
sphere,  to  which  the  membranes  were  adlierent.    It  "^'^^T^VJ^^^^X 
portions  of  the  ascending  frontal,  and  of  the  ascending  Pa™<^^;«^;°i^^ 
Lns,  partly  obliterating  the  fissure  of  Rolando,  and  ^^tendang  into  tl^ 
lower  part  of  the  supra-marginal  convolution.    On  section  the  masj 
appeared  wedge-shaped,  about  the  size  of  a  Maltese  orange,  some 
what  rounded  externally,  and  extending  inwards  about  two  mch^^^^ 
Eelow  it  reached  the  descending  cornu   of    the   lateral  .^ntndc 
inwards  it  reached  to  about  half  an  inch  from  the  P-f j^^^^^fj 
portion  of  the  corpus  striatum.    It  was  indistinctly  f "  ^  /^^^^^ 
at  the  centre,  containing  semi-transparent  spots  about  the  size  of  a  hemp 
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seed  ;  «catterecl  throu8-h  it  were  lines  of  vascularity.  The  softer  parts 
consisted  entirely  of  spindle  cells,  lying  among  traces  of  fibrons  tissue 

nlttn    fT  -vera  small  haemorrhages.    Microscopical  examl 

nation  after  hardening   (PI.  XIV.  1-5)  .-Both  papilla3  were  verv 

in  Jf^   ^  ?  ^''^  1^"*  ^'-^"-0^  central  depression  almost  reach- 

ng  the  choroidal  level.  The  retina  was  displaced  02  to  -04  inch  from 
the  edg^  of  the  choroid.  In  the  substance  of  the  disc,  the  nei  ve  fike^ 
were  still  perceptible  although  in  places  swoHen  and  separated  Large 
numbers  of  nuclei  and  eucocyte-like  ceUs  were  scatte/ed  through  the 
weUmg.  The  nuclear  layers  of  the  retina  were  considerably  thickened 
Ihere  was  no  distension  of  the  sheath  of  the  optic  nerve.  The  nuclei  of 
h  nerves  were  much  increased  in  number  immediately  behind  the  eye 

tlian  m  ordinary  descending  neuritis,  and  angular.  The  nerve  fibres 
presented  a  granular  and  irregular  appearancefand  were  separated  by 
many  minute  granules.  About  the  same  degree  of  change  was  found  a 
ciuarter  of  an  mch  from  the  eye,  midway  between  thf  eye  and  the 
ehiasma,  m  front  of  and  through  the  chiasma.  In  the  optic  tracts  there 
was^  dso  a  slight  excess  of  nuclei,  in  places  aggregated  into  Wr 

tranZrf:^I^1T.^^^^^  ;  slight  difficulty  in  speech  ^oith  some 

t>  ansient  ,ujht-stded  toeahness ;  very  chronic  optic  neuritis,  (PI.  YH 
x'lgs.  iJ  &  4.)  ^  ■ 

Mary  Ani?  H.,  a  domestic  servant,  single,  aged  fifteen  admitfpri 
into  the  National  Hospital  for  theParalysed  ind^pi^ept  "'u^d"  the 
care  of  Dr.  Buzzard,  IVebruary  15,  1871.  No  family  msL/  oT  rsease 
of  the  nervous  system.  Personal  history  good  ;  no  symptom  su^g  stive 
of  syphilis.  Catamenia  commenced  four  months  ago  ^^^n^^stive 
^-"'^  fit  occurred  a  week  before  the  first  menstruation;  while 
coiSdT     "  h  .  -conscious,  and  for  a  time  afterwa  dl  she 

cmdd  hear  what  was  said,  but  could  not  speak  or  move.    She  did  no 
bite  her  tongue,  and  it  was  doubtful  whether  there  was  any  conviUsion 
much  headache  afterwards.    Thi-ee  days  later  another  fit  while  d^e  s^no: 
n  the  morning;  of  tlie  same  character.    Her  mother  stat^  that  Z 
foams  at  the  mouth  kicks  out,  and  strikes  with  both  arms  and  leg!  and 
she  sleeps  afterwards  for  some  hours.    Since  then  they  have  r  cuSd  at 
intervals  of  from  one  to  seven  days,  and  were  preceded^  gidS  no 
worse  at  menstrual  periods.     Constant  headache   frontal  n!f 
severe;  since  the  attacks  became  frequent     SW  +•  ?      ' .  '"'''^ 

AHc  ncsir.ation  m  spcocli  mentioned  above, 
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consists  in  a  moment's  pause  before  beginning  to  speak,  and  so^netimes 

tLX^^  Fe-ted  sligM  but  distinet  neuritis  (see  PI.  YII. 

3,  and  description).  ...^^ional  transient  attacks  of  faintness 

After  admass.on  "^^^^^^^^^^      gbe  tried  to  caU  for  belp,  but 

witb  paUor,  and  several  severer        J""  ^.urglinK  noise  wbicb 

could  n^,  tben  ^^--^n^To  W  tbe  rigbt. 

Td  :  Me  '^Z.lC^To^^^^^  and  legs,  most  in  tbe  rigbt.  Tbe 

1      +^  flnp  mirse  wben  it  commenced,    ine  nuise  spoKe  lu  uci, 

losing  consciousness.    Othei  attacM   m  „  o 

p,e„eded       some  sens.«on  ^-^^^^:^^^^f:tlT.iUi..U.^ 

before  consciousness  was  lost.    A  little  latei  sue 

states  tbat  consciousness  was  not  lost ;        could  be^r  and  .e^^^^^ 
tbat  occurred  but  could  not  speak,  and  the  P°^^^  °  ,  ^ 

rpturriPd  slowly  •  for  a  minute  or  two  sbe  could  only    mumble.     As  she 

speecb  bad  again  become  norma     Tb^  opt-  d  ^s  p  1 
tbe  same  appearance  as  on  ber  ^^g^.  ^^d  tbere  was 

except  tbat  perbaps  tbe  swellmg  was  ^'^^  f^ent  Tome  into  tbe 
in  tbe  rigbt  a  small  extravasation.    Sbe  then  went  no 

'°  S?e  was  seen  again  two  years  later  wben,  by  Dr.  Buzzard's  coui^esy, 
.Jwal-rtSd  under  m^  care.    After  returning  borne  tbe  a^^ck 

n  rnilbut  not  swollen,  and  tbe  vessels  were  even  moi.  concealed  m  tb 
"ntre,  altbougb  auite  normal  on  t^ie  P^^sTe  1l  Fig     ,  and 

Qf  the  ring  was  clear  on  tbe  outer  side  (see  11.  Ml-  1  ^g- 
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trSent^'  before.    The  fit.  again  ceased  under 

su^^^stwT'.V^'^"'''  '^'^  ''''''   ^''^^"^   the   symptoms  were 

s^^8gestIve  of  organic  disease  of  the  left  cerebral  hemisphere,  although 
no    decisive      The  extreme  chronicity  of  the  neuritis  was  its  most 

T^7'l  •  ^t^'""'*^'^  '  "^'"^^  -  -te  of  the  Condon 
of  the  presence  or  absence  of  hypermetropia,  but  the  decree  and 

tTsZ£:Tf^  especially  the  occurreL' of  an  extravasatx^ 
can  scarcely  have  been  accounted  for  by  hypermetropia. 

Wm  M.  aged  twenty-four.  Father's  two  brothers  epileptic    Patient '« 
first  fit  at  sixteen  months  old.   The  attacks  continued  for  n  1;  yLr  and 

read  with  either  eve     A-n  r^^^f  ,  smallest  test-type 

see  clear  afterwards  •  "  somen'  '      \     ^  '™  ^^'^  ^^^ot 

on  a  very  hot  da;';;i  seT^t^LlrS^r  r  " 

of  consciousness,    otasionany  he  is   onsciot  o^""  ^"^^ 
ful  cramp  beginning  in  the  rdX^  I      ^  commencing  pain- 

and  the  leg  is  ierked  outwardS       ^'  S<^^S  down  the  leg 

thetrunkltrett£  ItVtle^rtl:dr^^  ^^^^ 

It.    Sometimes  the  cramp  goes  from  th^sl  ollrW  f  , 

face.    On  stooping  or  blowin.^  his  no  7,7  ?        i .  ''^^^ 

eyes.    At  nighl  ^hen  the 

he  can  see  it  quite  distinctly.   If  for  instnn??  ^"^"^.l^c*.  ^e  fancies 

trees  or  a  certain  house,  "  it  would  aVnear  ^      v ^^'""^ 

it  as  plainly  as  possible  "  he  would  see 

attacks 

'  Tender  the  care  of  Dr  BaqUnn  fr>„i      t      .  "  ~ 

publish  the  caso.  ^''O'"  I  an,  indebted  for  penuission  to 
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ceased  ;  but  the  neuritis  persisted,  unchanged  in  any  Particular^  After 
leaving  the  hospital  in  April  the  attacks  returned     On  J^^^  2-  ^h^ 
o;r<Mscs  were  dearer;  in  the  left  disc        -l-ot.  rmg  was^^^^^^^ 
,vn  ihP  outer  side  •  elsewhere  the  edge  was  ohscure,  and  there  -was  stui 
le  s:"il..  rigbt  ai»  ,as  si.tt.v.    The  vessels  .ccom- 

,uit,  cU»,  -       outline  In 
the  left  there  was  a  little  disturbanee  of  pigment  near  the  edge.    ision . 

HeVas"'seJn  again  in  August,  1878.  His  discs  were  stdl  clear  and 
normal.    The  attacks  persisted  similar  in  character  to  those  described 

'^Remabks  -The  Hstory  of  this  case,  especiaUy  the  famUy  history  and 
the  e  ™mmencement  of  the  conv^xlsions,  suggested  idiopathic  epilepsy 

The  locked  commencement  of  the  ^1-^  \  ^  aV^^^^^^^ 

aura  point  to  locaHzed  organic  changes  in  the  brain,  although  it  afforded 
no  eYdence  as  to  their  nature,  whether  coarse  adneural,  or  finer  neu.^ 
changes.  The  optic  neuritis,  although  its  presence  commonly  affords 
trong  reason  f or^elieving  that  there  is  coarse  adneural  disease,  in  this 
else  ffforded  less  decisive  evidence.  Its  moderate  degree  s  o  co 
and  its  association  with  hypermetropia  are,  however,  noteworthy.  In  a 
neuropathic  individual,  with  cerebral  irritation  going  on  and  c  nvidsn  e 
attacks  frequent,  it  seems  possible  that  hypermetropia  --^s  m  ^^^^^ 
production  of  neuritis.  The  case  presents  many  interesting  points  ot 
analogy  with  that  last  described. 

Case  2b. -Hemiplegia,  from  emholism :  simple  congestion  of  optic 

''THoirsD.-,igtdtU,  admitted  -^o  the  Monal  Hospital  for^h^ 
Paralysed  and  Epileptic,  under  my  care   December  6,  l^^^^  J\^;^ 
thirteen  years  of  age  he  had  an  attack  of  rheumatic  fever._   Five  da  s 
before  admission  he  f eU  unconscious:  duration  of  unconsciousness  un- 
certain    On  recovery,  left  hemiplegia  was  found.    On  admission  there 
wa  weakness  of  the  left  side  of  the  face,  deviation  of  the  tongue  and 
complete  loss  of  power  in  the  left  arm  and  leg.    "n  in  t^^^  lef 
Hmbs  was  diminished.    The  cardiac  impulse  was  diffused  and  a^the 
apex  there  was  a  loud  systolic  mui-mur.    Optic  f^^^Y^^^^^™ 
admission  it  was  found  that  there  was  some  mental  change^   He.  a 
generally  asleep,  and  when  awake  often  rambled  m  h  s  talk  and  his 
tnswers'to  questions  were  not  to  be  relied  upon,    f  ^^^^^P^^^;^ 
tinued,  and  rapid  wasting  of  the  limbs  was  observed     On  December  10 
the  left  thigh  measured  one  and  a  half  inches  less  than  the  right,  and 
the  left  forearm  one  inch  less  than  the  right. 

On  December  19  there  was  still  no  improvement.    Distinct  ankle- 
clonus^:!  be  obtained  on  dorsal  flexion  of  the  foot.    Botii  optic  ch. 
now  appeared  red,  the  redness  being  uniform  over  the  who!  disc  Th 
position  of  the  edge  could  be  seen  by  indirect  examination,  but  it  wa. 
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not  sharp  (PI.  I.  1).    In  the  upright  image  the  edge  could  be  seen 
only  on  the  outer  side,  elsewhere  it  was  indistinct  (PI.  I.  2)     The  tint 
of  the  inner  part  of  the  disc  was  the  same  as  that  of  the  adjacent 
Choroid     No  striation  or  swelling  could  be  perceived.    The  yeins  were 
large  the  arteries  normal  or  a  Httle  above  the  normal  size.    There  was 
a  good  deal  of  conspicuous  white  tissue  about  the  vessels  in  the  middle 
ri         The  changes  were  similar  in  the  two  eyes,  but  were  most 
marked  m  the  right.    December  27 :  No  improvement  in  paralvsiHr 
mental  s  ate.    Discs  nearly  the  same.    During  the  next  month  her 
^as  no  change     On  February  4  the  right  disc  continued  in  nearly  the 
same  state,  while  the  redness  of  the  left  disc  was  much  less ;  its  outl  ne 
was  distinct  and  its  aspect  nearly  normal.  ^  oimme 

S.w'''T^"^*''*^''°°^''*^°^  disc  lessened  notably, 

bubsequent  y,  however,  irregular  pyrexia  came  on,  the  paralysi 
remained  absolute,  and  the  wasting  very  great.  In  tLe  begi^Sng' 
April  haemorrhages,  rounded  with  white  centres,  were  found  over  both 
retinas  The  urme  previously  normal,  contained  much  blood  and  albu- 
men. A  week  later  fresh  ha3morrhages  had  occurred,  and  distinct  nem'  s 
had  developed  in  the  right  eye,  the  left  disc  being  ;ormal.  The  paTi  nt 
died  on  .^y  4.  The  right  middle  cerebral  artei-y  was  obstntted  ly  a 
plug  at  Its  commencement.  The  corpus  striatum  (both  parts)  wis 
destroyed  by  softening.  Traces  of  sHght  old  meningitis  werflppL^^^ 
over  both  hemispheres.  The  spleen  was  full  of  infarcts.  The  kfdnevs 
were  "  large  white,"  also  with  several  small  infarcts.     There  wi 

ce^ZTr-~'^^"  ^^'^^^^^t       tl^e  side  of  the 

cerebral  lesion,  was  an  example  of  the  rare  condition  of  simple  conges 
tion,  probably  the  result  of  the  irritative  changes  in  the  right  hemisphere 

of  headache,  frontal  and  vert  eal   ™l         f  '  ™  »<'«*s 
had  offered  for  f„„r  yearl       cL  "™^  Z""" 
n.cnt.     The  headaeho l.s  oft  '  I  ™         't'".''''?'          "  confine, 
rather  ..gravatod  than  ro,  e^a  "^^^^^^  7'f°'  "hieh 

.ymptoms  indicative  „t  looal  I  ,„ir  «     ^"'f        "O™  "'ere  were  no 

c.a„i„a.ion  »ho.ed  .arw  irt,,et*:^^^^^^^^^^^ 
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oareM  drawing  was  .ade  ^  "  ^.^J^:^.^^^; 
The  outline  of  the  right  dxsc  ^^i^ttl  stria'ted,  the  central 

of  slight  prominence  he  P^^^  JJ^iirwa  an  area  much  paler  than 
part  redder  and  stippled,  ^n  the  i  gn  ^^^^ 
L  rest.  The  distension  of  the  ^'^m^T^  the  sides  of  the  sweUing. 
their  central  reflection  as  they  f  /"^XToint  of  their  emer- 
The  arteries  were  of  nearly  normal  ^''.^^^^^^^  concealed, 
gence  in  the  centre  of  the  papiU.        ^^/^^      One  vein  presented 

~icSS^S^^-he  ::;:Sance  of  each  disc  was 

year  later  (Tuly,  1876)  there  was  W^eTan^^^^^ 
aucelf  the  discs.     The  ^^^^^J^.^^^^  £0^^^  and  the 
could  he  just  perceived  ^^^^^^^        or  three  weekly  ; 

headache  less,  but  attacks  of    giddiness    occuir   ^  ^^^^^ 

she  would  tremhle  and  telf  w^^^^^^  the  right  arm, 
the  other.    On  several  occasions  ^^^^        ^^^^^  the  right 

lasting  only  a  few  minutes  ;  once  '^Xarauced  in  pregnancy,  and  she 
leg.    At  this  time  she  was  three  m  nl^is^  d^^^^^^^^  ^  ^^^^ 

was  not  seen  again  until  severe  pain  in  the 

hefore  confinement  she  had  an  ^tta  k  ot  ^^^^  ^  ^^^^ 

head,  with  wealu^ess  in  bo  h  legs  ^^^^\^'^^^^^^^,^,^  30  that  in  si. 
of  bed.    This  gradually  le-ened  ^ter  ti^  ^^^^ 
weeks  she  could  walk  alone.     She  a  so  gave  ^^^^^ 
tion  in  the  left  arm  and  leg.        ^^^^^^l'  disc  had  cleared, 

these  symptoms  had  V-^^^f  ^-^'^l  "0  s.Xg  and  no  striation  ;  out- 
but  was  still  too  red;  "°  J  S on  the  inner  side.  The 

line  could  be  seen  aU  round,  but  was  ^^^^^^-P^^^^^^^,  the  same 

veins  were  still  a  little  tortuous    The  k^^^^^^^ 

appearances,  and  the  tortuosity  "^^^^^^^^^^^t  beyond  the  edge  of 

eJpUly  forming  a  ^^-^15^^^^^^^^^  ^  ^^^^ 

disc.  In  November,  If  ^'^f^^^f  ^^^^^  ,,.ere  no  fresh  sjanptoms  of 
ache  was  rather  more  '^^^^'^''^'^'^^^^^^  are  unchanged, 

iatra-cranial  disease.     Since  then  tlie  disc  an     y  ^^^^ 
REJiAEKS.-The  case  may  be  groupea  vvi. 

ith  vague  cerebral 

senting  very  chronic  optic  /Xrof'' f-ction^     than  of 

.symptoms,  in  themseNes  ^^gsf^!  /f-f  .^^^xistence  of  considerable 
.'organic"  disease.     Here,  as  m  ^ase      J'^^^^  dependence  of  the 

^vnermetropia  raises  the  question  of  the  possiDiu  i 
Srln  the  ocular  and  cerebral  conditions  jointly. 
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Case   21.-  V„y^^,  symptoms;     hecuJache  and   voniitina  ■ 

but  TZi  "1  ""i^y  <^oulfe  optic  neuritisy  death;  no  tumour 
but  minute  changes  m  hrain.^    (Plate  XY.  Figs  4  5  G    &  7  ) 

Henrietta  S.,  aged  thirty-four,  gave  a  history  k  ^aiu  in  the  head 
for  many  years  ;  no  evidence  of  syphilis.  Ai^er  L  ^Miscarriages  early 
vith  r"'^'  ^'^'^  thirty-three)  an  attack  of  severe  ^yertig. 

^r  her  f-    '^^'^  ^or.^^-^,^  of  '<dark  shadows  coming 

over  her  eyes    and  noises  m  her  ears.    At  times  she  conld  scarcelv  see 

ngnt.    Ihree  months  before  admission,  after  an  impression  of  brilliant 
hgh  ,  her  sight  suddenly  failed,  and  she  became  perm'anenti;  blind  On 
admission  there  was  no  e.-idence  of  local  braii  disease,  but  markecl 
double  optic  neuritis  with  great  sweUing,  and  extreme  tor'tuosity  of  th 
reins.    A  few  days  later,  an  attack  of  very  intense  pain  in  the  head 

98  4  to  99  4  .  On  January  10  her  head  was  actuaUy  steamino-  and 
from  this  time  she  graduaUy  sank,  becoming  comatose,  and  dyi;.  on 

Dr.  ^utton  found  at  the  autopsy  no  change  in  brain  or  membranes 
except  intense  venous  congestion,  the  condition  of  aU  the  organs  of  the 
body.  Microscopical  examination  showed  distinct  morbid  chances  In 
the  convolutions  the  spherical  nuclear  bodies  were  much  more  numerou! 
than  normal,  and  the  pyi^amidal  ganglion  ceUs  less  so.  In  places  nuclear 
bodies  were  surrounded  by  pale  protoplasm,  and  in  some  sp  ts  w L 
aggregated  m  groups,  ten  or  twenty  together,  and  then  very  S 
protoplasm  coiild  be  seen  around  them.  They  were  most  ablmdant  in 
th  second  and  third  layers  of  the  convolution.  The  neuroglia  was  uu! 
diily  granular,  and  in  places  apparently  broken  down 

The  backs  of  the  eyes  were  sent  to  me  for  examination,  and  their  con- 
dition, after  preservation  in  Miiller's  fluid,  was  as  follows  - 

J^ye  l.-Ihe  optic  nerve  entrance  is  the  seat  of  a  swelling  of  moderate 
prominence,  which  extends  on  each  side  beyond  the  ed-e  of  the  7.  a 
then  graduaUy  subsides  to  the  retinal  Lei.     The  silidont  ; ' 
gradual  that  it  is  difficult  to  measure  its  diameter    7t  n rob  M 
the,^^thof  an  inch.    There  is  a  central  deTessi;n  ^^^^ 
sides,  the  bottom  of  the  depression  heL  ^TTZ  iff 
highest  portion  of  the  sweUin'g.    The  grelS  Jic  n ess  of  thettT 
opposite  the  edge  of  the  choroid,  and  there  amount   to        o    Jn  f'i;' 
ITie  central  vein  and  artery  are  both  Invo-n  +i,  • 
shownotraceof  constrictLn in ^assfr^^ t S^^^^^  T'^''^''^ ^^^^ 

They  divide  close  to  the  bottom'of  the'^e^      tZ  11  ""f  ^r'' 
the  branches  of  the  vein  show  distinct  J^Z  tlfsiIttS 

'  In  the  London  Hospital,  under  i^TiPforo  „p  r>    tt  , 
published,  "Ophth.  HSsp.  nojy/'  yfCp  446  on  ;  case 
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t.e  swelling  (Ei..  4).  ^^^^^X^ 
with  stnaU  round  nucleus -hke      ^^^'J^^J^^^^Hf  the  vessels.  They 
which  are  aggregated  ^^^-fy^^'tZit^TooZ^^^  tissue,  which 
are  scattered  among  abundant  delicate  SJres  o±  con  ^^,,,^^ons. 

compose  the  chief  hul.  o^e  ^^^^^"^^^  and  many  of  the 
Numerous  smaU  vessels  exist  '     .  •    u  around  these.  Others 

connective-tissue  fibres  ^"^^^^f  ^^-'/'^^^  character  from  the 
are  distingiushahle  only  f -^,^;^terru;ter^  the  swelling, 
nerve  fibres,  which  may  be  traced  J^^er^P^^^^^^  '  i.^e  of  com- 

The  retina  on  each  side  ^s  p^^^  rJa^Tidff^  the^dge  of  the 
mencement,  being  °*  ^^l.'^'^^^  „reatly  thickened,  measurmg 
choroidal  ring.  For  a  bttle  distance  ^^^^fr^^l  ^^^^^..^  thick- 
^th  of  an  inch  iu  thickness  at  its  ^'^er  nuclear  layers, 

n  ss  depends  chiefly  on  thickening  of       niner  and  ou 
the  molecular  layers  bang  much -ro^^^^^^    T^  -^^       J^^^  ^^^^^^ 

^^z^::^^^  —  -^-^^^ 

characters.  .  ^     corpuscles,  some  aggregated 

The  optic  nerve  contains  many  ™J  of  nerve  fibres,  others 

along  the  vessels,  others  lying  ^e^^^^;^;^^^^^^^^  just  behind 

scattered  through  these  bunae.    They  are  m  ^^^^^  ^^^^^ 

the  sclerotic  than  farther  back,  but  are       V  .^^^  ^.^^^ 

numbers  throughout  the  whole  l^f  VoL  a  gramilar  appearance,  the 
6  and  7).    The  section  ^;^^^^  ^^^;^,;;iSe  are  no  other  e^^^^^^ 

nerve  fibres  being  less  distinct  than  J/^^^^  the  bundles 

of  degeneration.    The  -"^^  space  is,  however, 

:er;iruS^^^^^^ 

-^^^^.P^^Z  ^^^^ 
are  esseutiaUy  simik.^  „^         level  of  tte  choi-oidal 

less.     The  ieight  o£  "J"';^^^  the  Bwelliag  «  greatest, 

-r;±trrv::;t%  The  — 

layer  with  minute  nuclei.               --terest  as  a  demonstration  of  the 

REMAKKS.-The  case  is  of  great  ';^teiest  a  changes  in 

occurrence  of  optic  neuritis  in  in  the  trunks 

the  brain  (clironic  cei'ebrit-  ?)  very  s^mi^^^^  ^ojho  ^  ^^^^^^^ 
of  the  optic  n^ve,  and  which 

of  a  "  descending  neui-itis.  i He  apP  . .  ^^^^.^^ 
t  the  snhstano.  of  the  i..«.med  p»p.Ua. 
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fo/ktVTat^r'fte^^if works 

weeks  bere  'ait:  g  W  ^l^ ^  "  ^  "^^^^^  ^^^^^ 
Three  months  before  LlV  '  ^  i       ^  ^^iployment  at  the  works. 

which  he  beoLe   f^^^^^^^^^  ^^^^  ^^^^ 

attack  antl  ,>  l.ff  ^^^a^iecl.     He  was  lU  seven  weeks  with  the 

mel' whet  L  caleToLTaf^^^^^^  "  -^-P 
night     He  wit  Th.    T  1    ""'^  ;  ^""^  '^"'P  e^^^ing  and 

altLdn.!:arth?rfck.'^ira?  nTdrtf      ^^^^f  ^^^^ 

o^ang  to  his  having  a  strictnrp  i     ,  '^^P 

commenced  reo-uirirk  ln?     ;-  '^''^^  admission  he 

he  stayed  at  W  o^^^;^^^^^^^^^^^  VT'TYT' 

or  constipation.    He  went  to  wLT^ext  dav  tS^^    had  no  vomiting 

evening  verv  ill     Ho  hnA  •  ■  ^'        ^^me  home  in  the 

that  he'co7d  not  k^ep  i  anTonT       '  V'^'       the  pain  was  so  bad 

seized  with  a  fit^nd';;:touJl^\^l^^^ 

his  sm-ronndings,  and  talking^incoherentTv  He'  T  \™'?f  ^''^^ 

London  Hospital  the  same  dL  Td  S  ^  fl^  r  ^'^^^'^^S^'^*  ^  ^^e 
furnished,  chieiiy  right-sided)  o'n  2  ""^^ 

voSedt::-.^^    H:  -^XLonscions,.  he 

incoherently      He  was  an  t.!  hours  and  then  talked 

nian.     His'^gnmrwlre  "    'nr'  ^^^^^  ^^^^d'  ''-t  -ell-bivlt 
blue  line  at  "their-  IZXTX^'  th-e  w,,  , 
abdomen.    Urine  contained  no 

albumen  ^    isease  m  thorax  or 

assistant,  was  bilatra  .     ffis  mental  "slf^ 

was  drowsy  and  indifferent  us  lirM  1.  P^^^^^^r.  He 

questions.  ^  He  dSTt  il  thT  '     v^^^'          ^'""^^^^  ^^P  would  reply  to 

that  '.his  mentr^oXl  /s  t  r^^^^^^^^^  It  was  L^ted 

by  alcohol.    He  is  quite  rod  tpn,^     a      .        ^""^  ^'^'l  P^'°duced 

distinct  ideas  as  to  w\     hTisarrouttb  ""^^^ 

replies  have  a  repartee-like  smartaeL  ?'  "  ^"'"^ 

4  tttSr  — ^  -  ^or  the 

and  had  a  translucent  appearance  as  fbln  ^    ?  ""''^  ^^o"^'^. 

were  lost,  and  the  Burr^undLTretina  ^fiW^^^^^  "^^^-^ 
were  then  seen.  On  the  25th  th^  exiltSn  ^^^^^^^  /°  l^,^^o:Thages 
discs  were  greater,  and  a  few  h£emoXl;«V     '  '^'"^"^^ 
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vein,  enlarged  and  tortnon.   Fr.m  "  tUl  about  ^^^^^  mid<U^«= 
April  Die  discs  remained  much  swollen   and  naa 

r;ra:^  wt      nlii-  orU^dm, 

small  vessels.  "omilrl  not  be  accurately  tested, 

His  vision,  owing  to  his  men  al  f    ^f^^^^^^J*  ^ 
^^t  it  was  considerably  jmpW  and  h^^^^^^ 

Under  the  influence  oi  iodide  f  ,  ^.  J^J^i  faculties,  his 

passed  off.    He  eventuaUy  completely  regained  his  menta^ta^  , 

fight  improved,  ^  — ^^^^^^^^^  seen, 
papilla  greatly  subsided,  so  ^^^^^^^f^J"^  f '^^^^^  .Nearly  traced, 
and  the  course  of  the  vessels  coiild  be  ^^^^^  J^^^'^^^^^^^  the  end 

He  went  to  a  convalescent  institution  for  a  m  nth  an  ^^^^ 

of  that  time  (May  31)  he  returned  quite 
noted-"  No  hemorrhages  visible  m  retinae,  swelling 

^"SJtL  was  examined  many  t^^s    Th.  ^pecmc^^^^^^ 
from  1020  to  1025 :  the  daily  excretion  of  urea  ^^  as  natural 
was  never  present. 

Cabp  29  -Intense  ne^.-o.reti>ntis  {idiopathic?)  in  /.''^^'^-'^^^^^^^^ 
jTiZ^cie  to  .reUna  simulating  allu^ninunc  reUn.t..    (PL  YUL 

B.,  aged  eighteen,  ^^^t^^^ 
history  irrelevant.  No  evidence  of  «y|^f  J^^^^  (since  a  mental 
headaches;  health  otherwise  good,  ^oi  ^hree  mo  K  ^^^^^ 
shock)  occasional  giddiness  and  morning  ^^^^/^^^  f'^^'e^.t  vesting, 
and  for  the  next  three  days,  had  3     BeC  admission 

Admitted  into  University  ^^^l%^^^^f^J,^^^^^ 
fnndus  oculi  had  been  examined  by  Mi .  ^^^^^^J^         ^    -g^^e  free 
her  for  some  defective  accommodation)  and  found  n^rm  ^^^^^ 

from  albumen.  The  sickness  ^^^^  ^jj^ 0^  rL^u^  the  gastric 
some  faintness  and  ^^^^^^^  ,^^,f3^\''^',^'lehargei  apparently  weU. 
symptoms  disappeared  On  Ju^^4  she  was  d.  g^^  J  .^.^iaerable 
On  July  18  she  applied  again  to  Mr  iweeuy  readmitted 
Lure'of  sight  and  he  found  ^jf  ^f^^^^^^^^^  (see 
on  July  21  under  my  car  ^  Tl^  neuro  re  1  ^^^^ 
PI.  VIII.  1,  and  description).    V.  all  colour-vision 

nervous  symptoms.  Blood:  no  increase  of  pale  ^^^r^^^f^y  or  two  there 
no  albumen.    Iodide  of  if -^--^^^^g^:^^^ 

j^^^!?^STT:ti(S^;/-^ 

and  green  with  the  right  eye.  that  for  yellow  remaining  lost. 
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Ou  Jiily  28  sight  became  inucli  worse    R    i  •  oil  4.-  ■. 

lost    To^f  1  i.-      '"^^^^  "oii't'.    -K.  gr^o ,  all  perception  of  colour 

vessels     Tn      ri""'  ^'^"^'^  P''^^'^*^'^  ^  ^J^ti^l^  reflection  behind 

ending  of  the  fweSS.  fo  ;.  '^.'""^^  P^'^^'  ^^^^^^^'l-  sudden 
thewMte  fleeW^^^^^^^  tuSr'^  '^^^-^ 

quaUtative  only  •  L    i      O    A       A         arrangement.   Vision:  R„ 

and  grearlLe':irent  'of  tlf  'r"^ r  "^^^ 
place  on  iodide  and  m.,,,™  I    improvement  having  taken 

of  iron  w,t'^ii:ir'orA„t,?°/v°'"'\1 

L  V  —  1  /Q    n    V       ,  August   9  vision   had  imnroved- 

not'bi^e.^fituVn       ^?\rr  ^^^^^-^Ai't 

in  addition  to  fhe^oSe  e'olourJ"  1       1  • ''"^  ^'''^"^'^ 

"t^T^dr-r 

eom;Wd  ffe:nSaTthVh;f^^^^  f  ^^'^  ^"^^^^ 

darkness,  and  L  tl  e  paS  o&  7       "^"^       "^""^"^^^'^^  «^ 

Swelling  of  discs  raS:::  afd  t SI ^^Z''^^^^^^^^        f ' 

of  the^weC  and  the  I  LT">^"  "^'"^^  the  centr! 

gi-anular  look.    To  thenars  «P^«e  having  a  dark 

considerably  beyond  the  li^es  and  areas  appeared 

along  the  vessels  anf  tolf"  '""'^S,  and  es^eciaUy 

JoccLnt.    SiSar^tt— ^^^^^^^  -e 
the  disc  daily  becoming  more  distinct  ^  '"'^^  ^^^^ 

outlLt:fllirrt  .ght  eye  the 

area,  ending,  in  some  pLes  sSeX'  TT'^'       ^  greyish-white 
its  margin  whitish  areL  extei  a^o^' 

and  inwards.     The  veviZlT.      .  ^  ^^P^ciaUy  upwards 

half  former  size  LfelTstm  sit  fr^^^  t^^^ 
qualitative.  Rather  m  r  l^C;^^  Vision 
visible.    Beyond  the  steep  ZTlZ         ^'i  ?r  ^""^  ^'<^ 

Attacks  of  darkness  lessl^fent  and  nToU    f  "^""^'^'^^  '-^^^^P^^- 
continued,  and  there  was  .oL  ta^ZtZ    l?- ."^^^ 
temperature  always  normal.    ke  irZZ  V  r""^^'  ^''^ 
hospital,  in  the  beginning  of  September    y  Tl  ''''' 

si^t:t  :j;^r       r--  on  the  nght 

"trophy  (see  PI  VIIT.  Fig.  2,  a'nd  dk^.fcirnr   Righ;:''^  0^"^ V 
Jager.  considerable  concentric  limitation  oinehl  '  ^' 
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back  of  the  head  ;  no  sickness  ^^^^^^^^J^^^^^i^^^'tic  disc  clear,  but 
nized  except  green.    ^^^^  ^^^^i"       ^th^' ^^^^  look  and  dis- 

edges         not  sharp;  c..d—  ,,,, 

rnXTd-r^nosTriied  on  onter  apP„  o 

a  stippling  of  Wt  still 

whitish  lines.    Further  out  the  white  ^PO^^  ^  ^^^^.^^i^ 

very  distinct  in  aU  directions.   ^S;-;^/^^^^'^^^^^  and  spots 

the  position  of  large  ^l^-oida^  .  ss  J  g-J^^^^^^ 
radiating  from  the  macula  hrtea  is  stUl  very       i  _ 
perception  of  light  in  a  P^^f^  ^^0^ evermore  distinct  than  in 

appearance  similar  ;  the  ramifying  "^^^J'^^'J        ^  October  25. 

theother  eye.  Y.  same;  all  colours  ^^^^  ^^arper.  The 

_More  pain  in  ^^ea^^^ -^^^^^  ,,^re"  ^^^'^^'^ 
irregular  .vdute  patches  ;^;;^™|_Le,s  headache  of  late.  Outlines 

^.^^^^-^^  —  ^^"^^^"'^ 

--.ling  the  next  two  ^ff^^t'^V^^^^^ 

little  change  in  vision.    On  January  »,  IMO,        )  ^^^^^ 

had  disappeared,  but  the  '^^'^^^^Z^^' X^^^^^  -d  distinctly 
had  undergone  little  change  ;  the  ^^'flT'l  February  20  the  discs 
smaller  in  the  right  eye  than  ^-'^'^^^'J^ll^^^^^  ^uld  just  be 
were  noted  to  be  becoming  f^f y "  f  ^^^^^^  the  disc  we 

seen ;  the  white  spots  f^J^^'^'^^^  '^'^^^.Z  in  head.  Eight 
still  accompanied  by  white  lines.  ^P^^^""  J  ^-  -^^  disc  greyer 
eye,  no  improvement  in  sight ;  left.  No.  18  Jag^        S  ^^^^^ 

than  left;  white  spots  much  less  ^^^^T'^^!;  J^^^  No  objective 

Throughout  the  summer  some  pam  m  the  head  ^^^^^  ^^^^^ 

nervous  symptom  presented  itself  "J^.e  to  he  blindness  of 
Slight  divergent  strabismus  came  on^appa^^^^^^^  ^^^^^ 

the  right  eye  ;  no  V^^^^^^^^^^^^^^^^  ,1,  i,,eg.Uar  pigmentation, 
of  the  right  disc  were  a  little  uneven,  wxtu  o 

The  wHt'e  spots  around  the  macula  ^^^^fthe  ekg^^^^^^^^^^  The 
white  lines  between  it  and  the        ^^^^^^^^^^^^  E.  0  ;  left, 

left  disc  was  less  white  and  presented  ^^J'^^'^l'^  ;  ^^^^ 

No.  19  Jager.  The  patient  was  seen  ^f^lf^^^^ there  any  definite 
six  months,  but  presented  no  change.  At  ^«  J^^^  ^^^J  of 
symptom  of  central  nervous  disease,  and  at  no  time  the  tainte 

albumen  in  the  urine.  v«+^Tiitis  but  the  retinal 

R^ABKS-This  case  must  be  caUed  ^<^^2  was  no  general 

aft'ection  was  secondary  to  that  ot  tue  P^P  • 

disease  seems 

retinitis.  The  entire  absence  of  J7^^  "^^^^rd  grounds  for 
in  such  case,  observed  during  so  bn^  ^J™^'  f^^,  of  the 

ThelLerdi.cred 
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ring  in  a  cMorotic  ^h-l  tTI  T  .  '"^^^^^'^  neuro-retinitis  occur- 
t^e^onU^T^u  JlK^^^^  -  an^edical  aspect,  chiefly  in 

cranial  disease     Thp  IZ     I  characters  of  neuritis  from  inti-a- 

sometimes  puzzle  the  observpr        h  ■.'  ^^^^ 

form,  whHe'the  diJusfchang^  WaTed'rr'  ^  1^  ^^^^^^^^ 

tions  depend  on  the  granular  aspect  of  th.  r'^'^^fr'- 
of  hemorrhages  such'as  a^so Tilt  t^fZf  ch;;.^'^  f 

(PI.  n.  r^f  5.f    ^'-^  'y''  "'^^    ^^'^     ^'«^/ r^i^A^ 

convulsions.  Jlrj^ZlZ  f^^^  \l  f  ^"^^^  ^ 

a  piece  of  depressed  bone  was  rl^  by  1  Tb  '^^^^^^^ 

now  a  soft  depression  in  the  uZ  part  of  ;J   T  ^'''j 

bone,  close  to  the  coronal  sutTe  f  ''^^  °^  ^"^tal 

home  apparently  weU  buVsur'  1  diameter.)    He  retm-ned 

a  fit,  after  wHch  The  left  s  ^tt^^  ^  --^ent,  he  had 

The  fits  recurred  frequently  and  w  ""''h  ^'1'  '^^'^'i- 
■S'^aie  on  «c/mt5s;J     An  •     1.^^^^  contmued  ever  since. 

leg  is  not  3  ~b7t\rci^wTr:^  ^^^^ 

directed  to  it  the  haTd  is  sJSl     h  W  *  f  ^l" 

attempt  is  made  to  move  it        elTv^  Y  ^^^^ 

involuntary  spasm  co^s  on\  ^the^^^f"*"'  ^"^^'^'^ 
fingers  flexed  at  the  metacarp^  phalntr      ^'''f  °^er-extended,  the 

(interosseal  position),  and  the  t^Z'T  '  '-^^  ^^^^  other  joints 

finger.    Occasionali;,  even  whenT  s.n?^  ff'^T^  ^^'^  ^-^^ 

fingers  are  flexed.    Tare's  no  rTgiLS^       ""''f  ^""^"^^ 
the  face  or  tongue.  ^     ^  ^'^>  ^^^d  no  weakness  of 
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Eyes.-Left  pupil  dUated ;.  reacting  very  slightly  to  light.  Very 
slight  perception  of  light.  Optic  disc,  greyish  atrophy  with  normal 
vessels,  having  the  appearance  of  simple  atrophy  (see  PI.  11.  Fig.  o,  and 
description).  Right  eye :  loss  of  left' half  of  field  of  vision  as  in  Ijie 
diagram  (Fig.  12,  p.  61)  ;  disc  pale  ;  only  the  inner  segment  reddish 
the  oiitei  being  pale,  but  not  nearly  so  .&rey  -  the  other  ^J^'  ^° 
apparent  "filling  up  "  of  the  disc.    Choroid  a  little  disturbed  near  the 

''REMiBKS.-The  interest  in  this  case  arises  from  the  circumstance 
that  a  sudden  cerebral  lesion  caused  the  left  hemiplegia  and  t^e  P^^^^^^^^^ 
aiiection  of  vision.  There  was  no  appearance  of  previous  neurits  and 
the  suddenness  of  the  loss  of  sight  (synchronous  with  the  P^^aly  ^s)  and 
the  hemiopic  defect  in  the  right  eye,  both  P7\^°  oVsiSt 
being  cerebral  lesion.  The  only  theory  on  which  the  affection  of  s^ht 
can  be  explained  is  that  of  Charcot,  wHch 

in  the  chiasma  to  be  supplemented  by  another  farther  back,  so  that  ead^^ 
eye  becomes  represented  in  the  opposite  hemisphere,  ^^^^^^f 
of  each  eye  is  Jepresented  in  each  optic  tract.    Charcot's  theory  is  s^ 
an  hypothesis  only,  but  it  is  noteworthy  that  on  this  a  lesion 

abou't  the  right  corpora  geniculata,  so  extensive  as  to  ^^fj'^'J'^lg 
which  come  from  the  right  optic  tract   and  the  f  h^^^^t 
retina=.left  halves  of  the  fields)  and  also  to  destroy  ^^^^  '^^^^^^^f 
fibres  supposed  to  come  by  the  corpora  quadrigemina  ff om  the  left  optic 
tract,  woid  give  precisely  the  condition  present  m  t^^s  case,  the  on^ 
optic  fibres  undestroyed  being  those  from  the  inner  half  of  tWgt 
iltina  (outer  half  of  field)  which  pass  by  the  left  optic  t-ct  to  the  left 
hemisphere.    It  is  almost  impossible  to  conceive  that  the  aSe  tion  of 
sight  could  have  resulted  from  damage  to  the  cluasma,  since  a  lesion 
there,  which  destroyed  aU  the  fibres  of  the  left  optic  nerve  and  damaged 
one  half  of  the  right,  would  affect  the  inner  half  o   the  nerve  and 
therefore  the  nasal  half  of  the  retina  and  the  temporal  half  of  the  field, 
i.e.,  that  half  which  in  the  patient  was  unaffected.    Moreover,  damage 
in  such  a  situation  would  not  explain  the  cerebral  symptom.    A  lesion 

so  placed  as  to  explain  these  (probably  i^-^l^^S'' ^  Ihe  toec 
part  of  the  parietal  lobe  and  angular  gyrus)  could  ^^^^-^l^  ^^^^^^ 
effect  of  the  injiirv  which  occurred  some  time  previously,  but  must 
have  resulted  from'  some  secondary  changes  set  up  by  the  accident. 
(Compare  Case  4.) 

C..^31.-MigM  facial  paralysis;  aftenoards  P^^'^^^fV^J^^]^^ 
optic  and  motor  nerves  of  orhit  j  slow  grey  atrophy 'f  kfi  optic 

^^hIkhS?"s:!  married,  aged  fifty-nine,  came  imder  my  care  at  the 
National  Hosp  tal  for  the  Paralysed  and  Epileptic,  m  March,  18/4,  foi 
rsationai  nosp  neiu-oses  or  personal 
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rlieuuiiitisiu,  apparently  clue  to  living  in  a  damp  locality— not,  as  after- 
wards appeared,  capable  of  being-  improved  by  anti-svpliilitic  remedies. 
Much  neimilgia  in  right  side  of  face  for  three  winters.  The  facial 
paralysis  came  on  after  exposiu'e  to  a  draught.  It  had  the  ordinary 
characters  of  rheumatic  facial  paralysis  from  pressure  on  the  nerve, 
severe  in  degree,  with  degenerative  reaction  in  nerve  and  muscle. 

A  year  and  a  half  later,  after  exposure  to  cold,  she  suddenly  had  severe 
pain  about  the  left  frontal  and  temporal  region,  foUowed,  in  a  few  days, 
by  OSS  of  sight  of  the  left  eye,  and  complete  paralysis  of  aU  the  muscles 
of  the  left  orbit ;  ptosis,  immovable  eye,  and  moderately  dilated  pupil 
without  action  to  Hght.    She  was  admitted  into  the  hospital,  and  treated 
by  blistering  and  iodide  of  potassium.    The  power  over  the  orbital 
muscles  gradually  retm-ned,  but  iu  spite  of  aU  treatment,  not  even 
perception  of  light  was  regained  in  the  eye.    The  optic  disc  was  at  first 
weU  colom-ed,  and  similar  to  the  other,  both  being  much  more  deeply 
tinted  than  the  average.    The  disc  was  frequently  examined,  but  never 
presented  any  trace  of  inflammation.  Thi-ee  months  later,  July,  1875,  the 
right  disc  had  a  deep  central  cup,  in  which,  however,  the  lamina  eribrosa 
could  not  be  seen.    The  outline  was  normal,  sharp,  with  a  very  distinct 
sclerotic  ring,  the  surface  fuUy  tinted,  the  veins  rather  large,  but  the 
arteries  of  moderate  size.    Vision:  presbyopia  ;  reads  5i  SneUen  with 
convex  glasses  (+  ]2).    The  left  disc  was  still  red,  but  a  little  greyer 
than  the  right,  with  a  large  central  cup,  at  the  bottom  of  which  the 
lamina  cnbrosa  was  distinct.    The  veins  and  arteries  were  the  same  size 
as  the  other  eye.    In  August  this  disc  had  become  considerably  greyer 
than  the  other,  the  cup  deep,  but  the  vessels  presented  Kttle  change.  In 
tne  following  October  she  was  much  troubled  with  neuralgia  in  the  left 
temple.     The  ocular  movements  remained  uniform.     The  sight  and 
appearance  of  the  right  eye  were  the  same.    In  the  left  eye  the  reddish- 
grey  of  the  disc  was  replaced  by  a  bluish-grey  tint.    The  sclerotic  ring 
was  rather  more  distinct  than  in  the  other  eye,  the  arteries  very  sUghtly 
smaller;  the  veins  of  normal  size.  Joy 

somp  Ifli  ^'"""'^^  Aeumatic  pain  and  also  swelling  of 

\  ^° same  appearance 
a    bove  described  ;  in  the  left  the  grey  tint  of  the  outer  portfon  of  tl  e 
h  e  had  a  granidar  look  and  passed  gradually,  at  the  slope  of  the  cun 
into  the  grey  mottling  of  the  lamina  eribrosa  (PI.  II.  Fig.  3).  tZuZ'- 
out  the  following  winter  there  was  still  much  neuralgia.'  li  Mari876 
the  left  eye  commonly  diverged  a  little  from  the  other,  althouoi  it: 
movements  were  normal.    The  optic  disc  was  in  preciselv  tbl  1 
condition.    The  slightest  possible^uantitative  perce^ir  o'f  Hght  S 
been  regained.    The  only  fresh  symptom  was  an  occasional  attack 
cramp  m  the  right  side  of  the  neck  and  right  side  of  the  tongl"  sh 
was  again  seen  in  February,  1877,  but  her  state  was  unchanged  xcent 
for^^some  rheumatic  thickening  in  the  metacarpal  joints  !i  Z]t 

REMAHKS.-The  paralysis  of  several  cranial  nerves  is  rare,  except  as 
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the  pathological  nature  of  its  cause,  the  loss  o±  sight  of  the  left  eye  was 
almLt  ce  tLly  due  to  a  lesiou  at  the  hack  of  the  orhit,  mvolvmg  all  the 
ne. W  the  orhit  and  the  optic  nerve,  diminishing  and  allowmg 
Te  lt  r  nerves  to  recover,  while  the  optic  nerve  remained  permane-tly 
the  motoi  nerv  ^^^^  recovering  fi'om  a 

ni1Sr«fi"^nWw.  that  t.e  n»ve  ..y  -de.g.  at^phy 
Jm  a  prt-ocular  pressu.-e,  slowly,  without  any  t^' °%-"''^f'J'fj 
It  th/a.e.t  .4"^^^^^^^^^^^  e&tt:=ter  :J 
rc~Me  vtSXo?  was  the  n„™^  — 

in  this  patient. 

Case  -i2.-Grey  atrophy  of  right  optic  nerve  after  a  fall  on  right  side 
of  head  :  unusual  affection  of  colour -vision. 

r<    n  farmer  ao-ed  forty-six,  eight  months  hefoie  bem^  seen 

Vision  normal.    Eiglit  optic  disc  grey,  with  ^/^^  ^'^^J^*;  X, 
vation  deep;   lamina  crihrosa  conspicuous;    ^fs  ^ucrpaler 
with  a  Httle  pigmentation;    outer  half  ^  3^,^ 

Ler  half.  Vessels  smaU ;  veins  not  more  than  two-thnds  the  ^ze 
Tthose  of  the  other  eye,  hut  a^terie^ti^^^^^ 

^^^^sr-rdefi^  not  .^^--n . 
hh^^^rf:::i^i=  1 

r  naralvsed  muscles  (voltaism  having  been  regularly  apphed).  A 
the  P^^^;y^^J  ^,,iaent,  vision  of  right  eye  had  improved 

S"-  len  and  h  own  instantly  re;ognized;  blue  (every  shade)  always 
calfed  Seen  (though  recognized  instantly  with  left  eye)  ;  red  recognized 
:  aJgf  obTecVrnot  in  smlll.    Ophthalmoscopic  appearances  unchanged, 
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«c.pl  that  the  red  tint  is  scarcely  viaible,  only  the  grev  beim  ,„,„„t 
.theTr,tr;;t"''''°  vi»L=/ooLion^,P  in 

of  colour-vision  is  another  instance  of  the  ir  Waiitv  of  X  1 

occurs  in  iniianiTtnfnv.r  •  irieguiaiity  o±  the  loss  which 

panies  priT;  a2p7y      ''^^'^  "  -^-^  — - 

At  seventee;;?at  :  tf:V  ,  ''^"^^  ^P^^P^^^' 

stitutional  sy^;  Ls     1  tL  .^0^'^^^^^^  sore,  not  followed  by  con- 
to  fail  rapidly     In  «w/  1  P^tie^t's  sight  began 
on  admissfont  coltt'^reiritht      'th  T''  ^^^^ 
atrophy  of  both  optif^^wS  w  f  t^^^ 

:;Sptl  'otTsWf trn  r ?f  -^^^  ^-^^^ 

■more  diffic^  ;   han  T  blild  L  "^^'^^  ^^t^-^ 

questioning  and  eimfnaS  J  Ti  ""'"j-  closer 
He  had  s4ht  pa  aW  of  T^^^^^^  ^^-^^  ^T-Ptoms. 

than  the  ri^ht  and  thT ^.f      i      .  ^"'^  '        ^^^^^  lower 

weakness  ortt  rthTsuf.  ''f  "  T  «%tt 
little  highe  /and  WhS^^^  ,.1?  ^^"^^S  He  raised  the  feet  a 

Sensatioi  to  toul  and  .^i"  ^  '  - ''"^'^''^^ 

was  distinctlyTntt^ied  X^^^  ^-^^-^  °f  l^eat 

--tl.4Hedt^-^::^^^^ 

-Lg  ht  Si\sToug\i  :stt  st^r  d  r"^  - " 

felt  occasionally  for  five  years  Hp  n  I  """"^  P^"^'  ^"'l  ^^'^^^ 
sensations  of  coVess  and  wttbf  %t  ,  ^"'^  occasional  sudden,  brief, 
lessened  and  disap;e:r:rartS  beT     ..  '^^  l"^^^^"  ^^^^ 

.otorat:-;^— — ^ 

Case  Zi.— Repeated  transimt  attacks  of  amhhumia    fnii     ^  i 
nerve  atrophy j  weakness  in  lec,s  of  siZr  17'  f 
sclerosis  f).  "'"^'^  "/  onset  {lateral 

Thomas  A.,  aged  forty-five,  married    No  Hi«+;„.*  i,-  ^ 
but  at  31  he  had  a  sore  on  the  pen^s  fol Wd  ^      ^  '^P^"''' 
At  36  the  sight  of  the  right  ey7fdWl  if"!  ^  suppm-ating  bubo. 

Moorfields.  Two  yea^lat  t'  a  M  agaL  rnTrr'  ' 
BO  that  he  could  read  the  smallest  priufwith't    aT     '  TfS"^'' 
(a.ed  43),  it  again  failed,  and  did  Lt  ^^n^^J^f:.^^ 
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Ws  the  sigM  of  the  left  eye  hecame  -P^^f ^- ^^^^^^^^ 
maintamed,  of  the  instiUation  of  atropine.    At  41  th^lett  eg  ^ 
became  weak,  and  recovered  _after  a  ew         ^^^^^^L  ret^^^^^^^^ 
became  "shaky"  and  then  -P^f^'^J^^^f/S  i^t^^^^ 
later,  at  43,  and  again,  a  year  ago,  at  44.    inuring  tne 

^tSstl tLtSSe  (...in.  bee.  fo^e.-.,  c„. 

back  t.  me  by  Mr.  ZlZZl^SZ 

eyes  shut.    Sight  and  optic  discs  about  t^e  same^  „ 

REMAiiKS.-The  symptoms  were  those  of  ^^^^^^^^'^^.^^.e 
cord,  with  a  slight  degree  of  posterior  -1-°^;^^       J^^^  J  ,are. 

recovery,  preceding  the  permanent  condition. 

Case  34a  -Disseminated  sclerosis;  atrophy  of  optic  nerves^ 
M™  R    aged  twenty,  general  servant.    Mother,  and  mother  s 
fattrand'iister  aU  suffer Jl  ffom  epilepsy.  The  Patientjas 
bright  or  strong.   In  March,  1876,  catamenia  ceased,  w^^  ^^^^^^^^^^^ 

that  she  often  di-opped  objects,  and  staggered  occasionally,  and  that  her 
p  Lh  waf  tMck.''^^^  complained  of  giddiness  ;  t^e- ^^^^P^^^^^^^^ 
sLht  at  first,  and  graduaUy  increased.    In  January,  18<8,  ^1^^  was  a 
n-patient  at  the  National  Hospital  for  the  I'a-ly-^-^J^P^J^^/^j;^ 
weakness  in  the  legs,  unsteadiness  of  gait,  some  coa-^emor^^^^^^^^^ 
on  movement,  and  some  mental  weakness.    These  ^"^P^^y  «^  ^ 
some  weeks,  and  then  lessened.  She  improved  very  much     ^ay  ^t^^^^^^ 
co^try  branch  of  the  hospital,  at  Finchley.    From  June  to  December. 
1878,  she  steadily  got  worse.  -c  a  ^■^¥^\     A  dull 

Readmitted,  April  1,  1879  (under  the  CB.-e  of  ^^^^^/.f^^^j^^^teS 
apathetic  girl,  taking  little  interest  in  things 

sharply.  Memory  and  intellect  generaUy  very  deficient  wiU  sit  over 
a  book  all  day  long  without  turning  a  page.  Nevertheless,  answers 
cue  tions  a  curately  and  with  fair  readiness.  No  delusions._  She 
^eneX  sits  with  head  bent  forward,  and  when  it  xs  at  rest  it  is  per- 

Ki'porLod  by  Mr.  A.  E.  Broster. 
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fectly  still  If  she  mores  her  head  in  any  way,  as  long  as  the  museuhr 
aetion  contmues,  there  is  slight  irregular  shaking  of  tie  head  Wht 

can  be  felt  vibrating.  The  tongue  is  protruded  with  a  slight  ierk  and 
nt  SSe        1  ^  'ZT  ^^^^  *°        g-enio-glossus'  and  to  tJe 

t  ri^ht  or  1ft  '''''''  nystagmus,  and  if  she  looks 

ljn£  Tnl  t-2l  considerable.    Articulation  is  distinct,  but 

syiiaoic  and  jerking.     Her  arms  are  perfectly  still  when  at  rest  bnt 
every  movement  is  accompanied  by  coarse  tremor,  n^t  however  ^ 

rp,  VT^tii^^,^^^^  -'t^t's! 

nrJior,  cT,     A    J  ;         wemol,  ana  tne  movements  are  irreffular 

when  she  stands;  the  jerking  tremor  involves  aH  the  muscles  of  th! 
Si.f"'"^"^'"'"""^'  no  anHe-clonus.  Sensation  in  Zbs  norrad 

eyes  sHlTrmt"''  T;?*.-^^'"*"  ^^^^^^  ^^^^  ^  -ediumle  BoS 
Soraf  hiff  7T  ^'-^.^Pt^^)-     I^eft  optic  disc,  outline  clear  ■ 

disc  clear,  ouLfr  nttieT;egiUa^  ^^^^^^^^ 

brow^.  She  confuses  grey  with  green  in  Holmgren's  Test  I  b.I 
matches  the  strongly  marked  greens  very  weU  But  CZn  .  ^  A 
what  colour  it  is  she  calk  tlno  ltn.T,+  iV  ^^^^  ^^^^<i 

brown  or  red    LiSth       ^  t"'"''  ^^^'^  ^^^^ 

accurately  the  greens  quite 

ad^LSX^\f^;r^^^^^ 

father  had  died  of  phtlSr  ThT  '  "^"t^er  and  mother's 

and  of  fever,  del  rium  and  b^T  ^'t'^ 

When  admit;MCkd  X'^^^^^^^^^^^^^  "^^'r' 
furred  tongue,  offensive  brea^L  no  abd^m^^^^^^^ 
mucous  and  sonorous  r^les  thr  ugLut  the  1^^^^^^^^ 

accountfortheconsiderabledyspnco\wliwas^/es;n^r^^ 

very  active  delirium,  getting  up  and  tearing  scJeeT  with  mo^  t^f^  ' 

she  saw  cats.    Subsequently,  left-sided  convuIsio.«  I  '  T^'""^ 

tinned  until  death.    The  uri;e  contained  a  W  J  7" 

a  marked  indican  reaction.    Ophthal^r  el^f^i^^^ 

specimens  and  history  of  this  casn  T  j       ,  . 

iJr.  Qarhnk.  '"^'"^  ^  am  indebted  to  my  friend 
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discs  quite  normal,  but  iu  right  fundus,  internal  to  the  optic  norj^ 
TZLg  white  defined  patch  was  noted,  wxth  some  pigment  in  the 

If  L  autopsy  the  lungs  were  crammed  with  smaU  grey  tubercles, 
anf  ticle  were  abundant  in  liver,  spleen,  and  kidneys,  and  there  was 
one  tubercSar  ulcer  in  the  intestine.  In  the  brain,  m  the  convexity, 
were  t'e  caseous  tubercles.  The  convolutions  were  not  flattened ;  the 
"eTns  o^^J  a  mater  contained  a  medium  amount  of  blood ;  lon^^u^- 
ISu     ontainedno  blood,  and  was  not  compressed.  "Is  of 

we  e  tubercles  and  lymph  in  the  right  Sylvian  fissure  ;  slight  excess  o 
Xachnoid  fluid,  but  no  excess  in  the  ventricles.    No  lymph  o 
evidence  of  inflammation  about  the  optic  nerves  or  commissure  The 
c W  of  eacieye  contained,  near  the  centre  of  the  globe,  several  round 
white  prominent  bodies ;  some  just  visible,  one  or  two  the  size  of  a  pin- 
head.    (See  PL  XIII.  and  description). 

Case  ^6.-Brighfs  disease;  ej>ilepsy;  mejUal  dera.^^^^^^^^^  optic 
neuritis,  toith  commench^g  retinal  changes.  •.  V^^;/':^^^^^^! 

William  H.,  aged  fifty-one,  a  plumber,  admitted  into  he  Nataonal 
Hospital  for  the  Paralysed  and  Epileptic,  under  my  care,  ^^^y  ^ ' '  ^^J^; 
suffering  from  convulsive  attacks  of  six  months'  duration.    His  f athei 
h^  sufter  1  from  chorea  and  fits.   He  had  never  had  lead  colic  or  wrist- 
drop and  his  gums  presented  no  lead  Hue,  but  he  had  had  several  attacks 
S  LrLing  the  preceding  four  years.    Fourteen  years  before,  he  had 
drops;  ft  sil  months,  coming  on  without  apparent  cause    and  no 
recurrino-    His  urine  on  admission  had  a  specific  gravity  of  1012  con 
tained  one-half  albumen  and  very  granular  casts,  ^-^d^^/^^^^X 
There  was  no  cardiac  murmur,  but  evidence  of  considerable  hypertrophy 
SnilaStL  of  the  left  ventricle.    Pulse  fuU  and  strong  and  incom- 

''^^  l™h:d  occurred  at  intervals  of  a  week.  After 
admission  they  commenced  by  the  head  turning  to  the  left,  the  move- 
men  being  slow  and  not  uncontrollable.   Then  he  went  on  his  knees  and 
"xclaimed  "  Oh  dear,  I  am  falling,"  although  he  was  being  held  up  a 
tie  time.    He  looked  frightened,  and  then  lost  consciousness  There 
was  erkmg  of  the  left  arm  (beginning,  the  attendant  thought,  in  the 
lou  der)  and  of  both  legs  ;  \he  pupils  were  dilated,  the  lips  livid  and 
Ms  tongie  was  bitten.    The  jerking  lasted  3^  minut.s,  and  then  h 
began  to  breathe  heavily,  his  pulse  became  quickened  and  he  wenUo 
sleep.    On  waking  he  seemed  to  have  forgotten  everything.    His  boyis 
acted  after  each  fit.     Urine  passed  immediately  after  the  fit  had  a 
specific  gravity  of  1005  and  contained  the  same  amount  of  albumen  u;- 
All  the  attacks  were  similar,  but  in  some  there  was  distinct  jerking  in 
the  left  side  of  the  face,  and  in  others  at  the  commencement  ot  the 
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jerking  in  the  left  side,  he  gave  a  sudden  start  to  tlie  left  so  strong  as  to 
throw  himself  out  of  bed  on  to  the  floor 

into  Xl'!>  1^     reverie  for  a  long  tinae,  and  micturating 

June  21  t;  doing  imaginary  work  with  his  hands.  On 

ir  l- 1  ^'lereasing  in  si^e,  so  that  in  the  right  eve 

h','  *If '  '^l'  ^i^^l^^its  became  so  filthy  and  demoraUzed  that  he  had 
^To^emtr^^^^^^^^^  ^-^-^e,  but  no  post- 

REJTABKS.-The  case  presents  a  good  example  of  the  cerebral  disturb 
ance  which  may  result  from  renal  disease/  The  convulsTons  ^17^' 
thought  to  have  been  due  to  a  local  cerebral  lesion,  but Thave  mr^th 
Se'noTrorn''^'  apparently  due  ^eithertlc" 

T^Ze    7n  .Z  TZ'^^'^^''r'"'^  ^  '''''       chronic  Bright's 

come  on    BothTtf    .     "tl  t°  '  ^^^^^  ^"'^^^^^  disturbance  has 
come  on.    Both  fits  and  mental  derangement  were  probably  due  to  the 
i^uence  of  the  changedblood  on  the  brain,  and  the  associatioLf  nem-  ti 
aWnunca  with  these  symptoms  is  of  great  interest.    The  retina 

f^mX^ZTZf'i^       ^^^'f  ''''''  tl^eneuriSwS^o 
oaDiy  the  result  of  a  double  cause- the  effect  of  the  blood  state  and  of 
tl.  cerebral  irritation,  of  which  it  was  in  part  the  conseXce  ^^^^^^^^^ 

meJ  seen  P^^"  ^'^'^ 

the  last  four  or  fi\7;ears  I!  r/r/°  °^ 

ui  nve  years  fie  had  had  several  attacks  nf  o.n„+  i? 

minence,  striated  and  red,  the  tint  being  almost  rat  of  fb.T     ?  ^1°" 
very  soft;  no  white  spots  on  surf  ace    Stenfl  ^ 
macula  lutea  is  a  pale  a'rca  like  a  film  n  the  rltTna  and  bXl  f 
mmute  white  spots.    The  veins  are  scarcely  WeV^^^^^^  ' 
oyer  the  .swelling,  and  are  for  the  most  parLtfild  or  W 7  '  "T." 
e  ge,  and  one  or  two  present  a  second  ^irvetliSS'dilt  ^^^^^^ 
eage.    ihe  arteries  on  the  disc  can  be  sppn  ar^A  n  7 
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1.       ,1  ,^Tl  tlip  fundus  in  the  most 

and  no  trace  of  them  -n^^^d  h"m^^^^^^ 
careful  -arch  by  tWu-ec^  metho^^^^^^^^  ^^J.^.^^^  ,,,,Hng 

disc.  The  rigM  disc  CPl.  IX.  3)  present  ^^^^^  paUor  ending 

heing  a  Uttle  paler,  and  ahove        ^^^^J^^ge.     The  veins  are  of  the 

same  size  as  m  the  ^^her  ey  ,  ^.^^^^^^  ^^^^^^  the 

and  heyond  ^ts   edge     Two  artenes  ^^^^^  ^^^^^^^^^^ 

edge  of  the  papilla,  ^^"^  ^^^^..''7  of  nearly  normal  size  upon 

immediately  after  leaving  f^^^^e  l^X^n  the  letina.  Two  other 
it),  that  they  are  seen  only  as  ^n  the  fundus.  There 

arteries,  distinct  on  the  papiUa  '^^'J^ts  '^^.t  hetween  the  disc  and 
are  no 

h«liages,  but  simuar  wu...  ..^  ^ 
the  macula.    Vision,  right  eye,  No.  6    left,  i  g^^^^  ^^^^^^ 

returned  to  Rughy,  and  -^^^-^^^J^Zl  after  Ms  return,  he  became 
has  kindly  informed  me,  ^^^f  ^'^SpiBg  and  waking.  He  then 
m,  with  ureemic  twitching,  both  dur mg  Blej-g  ^^^^  ^^^^ 

suffered  from  temporary  paralysis    0^^^^^^^^^^^        ^         ^^^^  ^^^^^^ 

become     ^r""^^  ^     ^^fjTlTJ^^^  later,  with  many  ui-eemic 
become  right  again.    xi«  „ 

[is  urine  was  always  paie, 
convulsions  during  the  last  week  ^^^^^^  ^^^.^^.^  only  a  trace 
the  quantity  averaged  fi-J-^^^  ^lt  it -stained  large  and  small 
of  albumen,  at  other  times  ^t  was  bad^d^^ 

granular  casts  in  great  numbers  ^^^  ''^^.^enoe  of  optic  neuritis  and 
^  UEHABKS.-The  ^  2^  a  3  a^^^^^^^  combination  which  may 

cerebral  symptoms,  both  ^-J^J-^ '^^^^^^^^  82).  The  patient  was 
prove  a  ready  source  of  _  'l^'l'l^'l^^^'^^^^^^  i^tra-cranial  disease, 
sent  to  me,  because  his  intense  ^^5^^^^^^^^  to  confirm.   The  case 

a  suspicion  which  the  neuritis  at  &st  ^f^l'^^     .^^^^^.es,  not  very 

is  an  inustration  of  a  poisoning  and  gout, 

rarely  met  with,  m  which  a  fathei  silvers  t  > 

and  irobably  transmits  to  ^s    on  a  tendency  ^^^^^  ^^^^titutional 

conditions  for  the  origin  of  f^^  ^^/J;^  ,  ^^^eloped. 
results  of  the  saturnine  gout  are  very  eauy  a  i 

,     -7    ...  -h^ndache-  albuminuric  neuritis,  dtsapiieci)- 
Casb  38.— -RewaZ  ejnlepsij;  heaclacne,  mu 

.  ingr  Mwt?er  treatment.  a^r^hilis  at  twenty-five.  At  forty-one. 

M.  P.,  a  man,  aged  forty-five.  Sy^^^s  ^t  \  ^^..^tal  head- 
popliteal  aneurism,  for  which  J  ^tt  fit  two  months  after 
ache,  five  months  before  he  was  first  seen-  J  ^^^^ 
the  headache  commenced ;  eight  lumminuria  and 
months  without  warning,  with  loss  of  consciousness, 
signs  of  chronic  Bright's  disease.  .  extremely  small. 
Optic  discs:  outlines  ^-^istmct;  striated    arter^^^^^^^  7^  ^^^^^^ 

KigJt,  considerable  =  ^^'^  av  1^^^^ 

curving  over  the  prominnc.    ^^  Treatment:  purgative,  and 

Skisttl   •  ifte;  f^ur  months  he  left  the  hospital  free  from  fits  and 


discs  normal. 
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Case  39 -Acute  renal  retinitis,  fourteen  years  after  acute  Briaht\ 

Cofw  J"'      iT;  "^"^  C'^e  under  my  care  at  Uniyersity 

CoUege  Hospital  February  28,  1876.  At  seyen  yeai  of  age  he  Td  an 
attack  of  some  feyer,  foUowed  by  dropsy.  Since  then  ],if  b..H  i  ^ 
been  pretty  good.    He  had  a  yenfreal  II  at  Ztt^  ^^b^Sy^^  S 

At  fifteen,  seyere  pain  in  the  front  of  the  head  and  in  fT,.  i 

before  admission,  his  sight  had  been  faa4  ' 
ihere  was  slight  general  cedema.   Headache  from  fnv«l,no  ^  + 
constant.     Urine :  specific  grayity  1012         to  i  , 
blood;  many  casts,  straight^and  fonyolnted"   O./U  7"  ^- '  '^"'^ 

(PI.  X.  l).-Both  optic  discs  confeatdu^t  : 
area,  this  position  being  iust  nercentihlp  n  y^^™  opaque 

opacity  sligMe,  »er  th^  k„  t^r^f/ outsl:  f  ° V^^^^ 

quite  distinct  and  of  normal  size    M^t  of  ^W?™'  """t 

from  the  disc,  were  concealed  either  fy  pac  t!  or  h"^'  t*^^"^^ 

on  they  were  as  distinct  as  before  ^^jrsWhtl.T  ' 

they  c  d,  ^^^^^^^  .  ptt  ofg  t  C'lve  = 

was  lost  to  sight  about  the  normal  edge  of  the  Z  or  W  f  l  ^ 

outer  part  of  the  pale  papiUary  area    A  caref,^  11  'V"^^"^' 

or  two  of  the  arteries  as  single  iSies  e?ten^JT''^'':r 

others  eo^d  not  be  seen  at       b^y^nf  retpnt^'^:^^^^ 

normal.    Vision :  R. -i- •  L    i     f'nlm,,.    •■  ^  -^*ield  of  yision, 

the  right  eye  yeUow  waVnJ^t  rYc;gn^e7a;rh  ''''''' 

.oS^  --n 

had  extended  oyer  a  much^argerlitl^^^^^^^^^^^^  Jl^e  disc 

posterior  portion  of  the  eyeball,  and  on  the  ^diffuse  wh  I  ^'  v^  '^"^ 
smaller  patches  stood  out  with  shining  whitenes  i  'P'''*^  ^^'^ 

were  much  larger  and  more  numerous  ThP,.  ,  ^"^^on-hages 
swelling,  the  yeins  presenting  tortuosities  Z^-'JZ  Tr  ^'"''^^'^^'^ 
more  than  before.  In  the  centre,  oyer  the  disc  Vh^l^  ?  ^li^aj-pearing 
but  decidedly  smaller ;  arteries  and  yeir^l  bein'  ^  "  T'' 

sketch  was  made.    Both  arteries  a^r^eL  1/1™""' 
reflection.    The  yeins  were  a  little  large^CI  tVS  Th^  ^ -f 
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The  arteries,  as  before,  we  lost  to  view  beyond  f  ^  ^T^^^^^^^ 
centre  of  the  disc  they  were  distinct,  and  only  a  little  smaller  than 
^mal  hut  heyond  the'disc  only  one  or  two  -uldhe  seen  - -gl;^-  ' 
Little  change  occurred  in  the  patient's  state  during  the  --t  j-/;^- 

The  vomiting  continued  ^^^^^'l^^^^^'^l^^^^^ 
insisted  on  leaving  the  hospital.    Soon  alter  leacning 
comatose,  ceased  to  pass  urine,  and  died  m  two  days 

A  post-mortem  was  kindly  made       ^^^^  P.^'  ^J^^^^  ritht 

Hdneys  were  small  and  granular  ;  the  capsule  ^l-cl-ned    weight,  n^^^ 
4^  n/    left  3i-oz.     The  granulations  were  opaque  and  yeUowisn  , 
:S:;ted1y  rk^^^^^^^^         and  a  similar  mottling  o^J^^J^^ 
aiLs  and  red  interstices  was  -n  o-cti^    T^^^  eorte.  w 

narrowed,  varying  from  j  to  s  j^^^J^        ^    contracted;  the 
considerably  hypertrophied,  the  left  ventiicie  nrnuy 
thickness  of  its  waU  being,  after  relaxation  ^  mch,  and  tHe  sep 
a  inch  in  thickness.    The  valves  were  healthy. 

^  Z  examination  of  the  eyes  was  made  in  the  f  ^  ^^^'J 

.ctina,  viewed  with  ^^ttK^^^^ 

^«sX:r  t^^  W  P^^^— n  ^  - 
seen.    A  diffused  reddish  tint  m  Pl^^^^f^^^-^f  "^^.^^fy^^^^^^^^^ 
hemorrhages.    Under  the  microscope  t^e^J-f-^  p^Stobe 
part  of  the  retina  appeared  ^^^^^^^^u;^^^^^^^^^     with  fat 

m  '7Yl'nfl  -d  sLtll  'globules,  and  highly 

were  seen  (probably  fibres  of  MuUer)  ^^^'^^^  ^^  ^^^^  ^^^^ 

similar  to  those  which  were  free  (Fig.  7).  jJ;^,P^;^;^^  The 
swoUen.  and  at  the  sweUings  ^^^.1^^"^^^  "onl  ox  two  presented 
vessels  presented  little  degeneration  of  t^^eir  waUs.  J  ^^^^ 

slight  granular  degeneration  ;  LsS^  irreL^^^^  and 

asLe/ations  of  brownish  pigment  granules,  "^y"^'  ,  i  ^ere 

the  result  of  — ^i?4t"^ 
chiefly  in  the  nerve-fibre  l^^^^  J^^^^^^^^  .pen  irregular 

the  fibres  were  granular.     The  _^  -^^-^  diameter, 

swellings  of  the  nerve  fibres,  m  places  ^^jf    ^ff^Z^^  masses. 
The  fibres  in  places  were  -tt^d  tog«^^^^^^^^^^  ^  ^mfplaces  spherical 
The  nuclear  layers  were  greatly  thickened,    in  i, 
acrgregations  of  fat  globules  lay  benea  h  the  mner  nucieai  5 
appearances  in  the  right  eye  were  simlar. 

After  hardening  m  MuUer  s  fluid,   --^^'^^  ^  ^^^^^^  the 
sections  (kindly  prepared  by  Mr.  Y.        ^'^^  xVI.  9)  being 

peripheral  parts  ^^J^^^i^t^  ^^L.  la  places  the 
one  which  seemed  to  show  sbght  genei  a  ^^^  ^^ 

UV.,  ..n  distended. 
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In  the  neighbourhood  of  the  disc  (in  the  part  of  the  retina  shown  in 
^1.  ^.  Jig.  IJ  the  changes  were  much  greater  (PI.  XYI   10)  The 
hbres  of  the  nerve-iibre  Layer  were  separated  by  cleai-  spaces,  and 
among  them  were  many  Large  nuclear  bodies,  and  large  spherical  and 
oval  bodies  some  granular,  others  apparently  homogeneous,  but  no  doubt 
compound  granule  corpuscles  "  rendered  homogeneous  by  the  clearing 
agents^  Ihese  were,  in  some  places  (probably  at  the  white  spots  shown 
m  n  X.),  aggregated  so  densely  on  the  superficial  part  of  the  nerve- 
Hbre  layer  as  to  render  it  almost  equal  to  the  normal  thickness  of  the 
retina    In  other  parts  the  "  membrana  limitans  interna  "  was  separated 
Jom  the  rest  of  the  layer  by  a  thick  "  effusion"  in  which  no  ceUs  were 
visible  but  the  hardening  agents  had  produced  an  appearance  of  a  net- 
work of  fine  interlacing  fibrils  with  granules  at  theii-  points  of  intersec- 
tion    Through  this  effusion  the  fibres  of  MiiUer  passed,  widening  out 
at  theii-  inner  ends.    The  capiUaries  of  the  nerve-fibre  layer  were  every- 
where conspicuous,  and  in  places  bulged  out  into  minute  aneurismal 
dilatations,  with  mcrease  of  the  nuclei  upon  them.     The  ganglion-ceU 
layer  presented  wide  spaces,  and  many  nuclear  bodies ;  few  ganglion 
ceUs  could  be  recognized.    Between  this  and  the  next  layer  was  in  many 
places  a  thin  reddish-brown  irregular  lamina,  probably  the  result  of 
hcemorrhage,  although  no  remains  of  blood  corpuscles  could  be  perceived 
in  It.    Ibe  inner  molecular  layer  was  nearly  normal  but  irregular.  The 
inner  nuclear  layer  was  very  irregular.     The  outer  molecular  layer  was 
great  y  widened,  and  irregular  bands  of  vertical  fibres  were  conspicuous 
and  the  intervals  between  them  were  occupied  by  a  fibrillated  and 
granular  effusion  similar  to  that  just  described  within  the  nerve-fibre 

rrf^T  ''''"^'^^  ^°^°ial,  but  somewhat 

irregular.  The  layer  of  rods  and  cones  was  in  this  region  greatly 
thickened  and  altered,  presenting  a  fine  vertical  fibriUation.  In  many 
places  the  retina  was  detached  from  the  choroid  by  a  layer  of  effused 

^muf'ITf^M  appearance,  and  a  structure 

similar  to  that  in  the  retinal  layers  already  described.  In  the  part 
figiu-ed  he  pigment-epithelium  remains  adlierentto  the  changed  layer  of 
rods  and  cones.    (See  for  other  detaHs  the  description  of  the  Plate  ) 

nfiS'Jl^^%  ^  °f       difi^^^e  retinitis 

of  Bright  s  disease  occurring  in  the  last  period  of  chi-onic,  supervening  on 
acute,  nephri  is.  The  histological  changes  illustrate  very  well  the 
origin  of  the  diffuse  opacity,  wlute  spots,  and  the  ha3morrhages  The 
latter  were  no  doubt  permitted  by  such  vascular  disease  as  that  depicted 
in  the  capillary  vessels.  ^^I'h.llu 

Case  40  -i?ei(^«a/  in  acute  BriyMs  disease,  improving  before 

the  general  state.    (PL  X.  Eig.  2.)  ocjoie 

Ellen  McL,  aged  twenty-four,  admitted  into  University  CoUege 
Hospital,  under  the  care  of  Dr.  Einger,  March  3,  1876.     On  February 
7  her  legs  began  to  sweU.    Previously  she  had  been,  as  far  as  she  coiUd 
tell,  m  good  health,  and  no  cause  for  the  attack  could  be  ascertained 
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On  admission  t.e  cede^na  -         ^^J^  ^^^^^^^^^ 
loaded  with  albumen,  and  tyabne^^^^^  ^^^^ 

after  admission  she  had  some  -^^^^^^^^''^rl  regurgitant  murmur 
treatment.  In  the  hegmnxng  _  of  ^^i^^™^  „f^e  eyes  had  heen 
developed.    Soon  after  a  toon  e« 

naade  by  a  practised  ophthalmoscopi^t  jho  to^  ^^^^^^ 
20,  two  months  after  the  on.et  of  the  symp     ^  ^^.^^ 
condition  -.-Right.eye  (see  Fig.)  .   Uisc  cie  ^^^^ 
spots  near  the  disc,  most  numerous  "^^^^  ^^ite  in  one 

^tere  one  of  oo-iderable  sxze  was^^^^^^  ^^^^^ 
part,lesssoatthemargms,  soft^^^^^^^^^^  ^^^^  ^^^^^  1^,^, 

front  of  a  vem.  Around  the  f^^^^^  ^^^^  the  white  spots, 
and  small.  or  three  smaU  ^^^^^^^^^^  extravasation  along  the 

Above  the  upper  edge  of  the  disc  ^f^^  ^        .        ^  ^^^^  perivascular 
course  of  a  small  vessel,  bidging  out  at  -^-als  as  :^  ^^^^P 

sheath  were  distended  ^l^^^;^^^;!^!  ^ame  white  sjots  around 
Jager.  Left  eye  :  appe^^^^^*^!  ^^ween  the  macula  and  the  disc  ; 
the  macula ;  one  large  .^^^^T^  ^ad  entirely 

could  read  No.  14  Jager.     On  2^  one  e     ^^^^^  ^^^^  ^^^^^ 

disappeared.    In  Ke  right  eye         -^o^^^      ^^^^^  ^^^^^^ 
fresh  hemorrhages.    Un  Apru  ^  ^^g^, 
right  eye  a  fresh  — ^T^N^^^^^  at 'twelve  inches 

Yision  (no  atropine),  ii.  i^o.  o,  regular.     No   evidence  of 

Pnlse  — th'eZrtM^^ 

hypertrophy  of  the  hea^t     On   ^y   ^^^^^  ^^^^^  ^  bad 

right  eye,  several  ot  the  son  wm  >,^ninrrhao-e ;  aU  the  smaller 

disappeared.     There  was  °f  ^^l^^  ^^c  of  delirium, 

extravasations  had  gone-  ^^^-J^tS^Zre  a  little  obscured,  soft- 
^th  fever  occW.  ^^^J^^^  ^^^^  ^  uttle  smaUer  than  before  ; 
edged,  and  reddish.  The  arteries  w  cloudiness 
noLore  than  one-half  the  size  onhe  v^^^^^  J^^^^^^ 

of  the  discshad  increased,  and  the  wn  i  -anular-loohing. 
mtea  were  more  — ftei  o^or  t^^^^^^^^^ 

The  arteries  were  small ,  attei  one  or  ^^^^^i  state  and 

could  scarcely  be  seen    Durnig  l^^^^^^^^^,^,  obseijable 

^ine  remained  the  ^^^^^ '^^^  ^J^%,,  of  disc  still  dimmed,  and  tint 
in  the  eyes.    Ji^^^e  26.-Uigtit  eye    e  g      ^^^^^  ^^^^^^  ^„ 

of  disc  reddish;  all  the  e-travasat^ons  0^  H^^^       ^^JV  ^^^^^ 

large  white  patches  cou  d  be  se  n '         ^^^ost  to  the  disc,  arranged 

nianysmall  white flalce4ike  spots    xt^e^n^^^^^^^       ^  ^.^^^^  ^.^^^^^^ 

in  a  zone  around  the  macula  ;  but  l^s  re,i  y 

it.    A  few  similar  J'f  ™  ^^^^ JJ",  ^w  sllWesse^^ 

These  appeared  to  ^0  beW^^^^^        0   a  ^^^^^^  the  retina, 


CASES. 


325 


macula  lutea  were  of  a  more  brilliant  white  ttan  before,  and  there  were 
one  of  .cut,  BrigLf,  disease    pfj?  t^ent  ^X^^ 

"r.exr;sti:  f  cits:; 

(3)  The  d^^s.T.a7an^Tit  ?  ^^l^^^^^^^^'  '^^d  its  edges  obscure, 
areas  and  ^2X1  ^th  1^  '  "'l  ^^^^^  ^^^^^ 
before  the  renal  sS;^  ^^^^^^^  Hnprovement  in  sight, 
more  chronic  de^eneratir                 '     .            ^^^^Ply-^eated  and 

(4)  The  cWutiS  irtre  ca^bfe'oIX 

with  an  increase  in  the  tenSn  of  the  p'use  ""^"^  "^^^'^^ 

Ho^s^K  it^of  ^"^^^-^ 

tiU  January  11,  when  he  had  b  en  exposed  to  cdr^h!  '  '''''  "^^^ 
complained  of  headache  and  swellinrof  thel.  . 
the  urine  was  noticed  next  morning    Thel  Z' 
admission,  when  general  (Prlemn  I  T     •  'J^P*°ms  increased  till 

delirium.  tCITsoI^^TI  l^T""''  '''''''  headache;  no 
•   40fl  oz.,dark^frt\rd  l^t^^^^^^^  ^-e  30  to 

and  hyaline.    Slight  defenr^i    ^  J  ^pitheHated,  granular, 

OnPeLaryl.  X  i  -admission 
became  c^uite  blind,  a^a  C  '  n,i     t  "^"^  f  be  suddenly 

and  had  a  convulsive  attacT  Sowedt  consciousness 
Dry  cupping  and  a  vapour  blk  tvT^g  n^  S        '7  I^^^^^' 
formed  (10  ii.  o..).  with  partial  restoration  nf  '  "^'^^.^^^^^^^  Per- 
moi-ning  he  was  much  better  ;  could  comt  Wer    TT'"""'''  ^'^^ 
of  the  day  normal  vision  ret;rned    X  ste  J.  "l  ^ ^'  ''''''' 
and  found  nothing  abnormal  in  the  fundus     In    J  ""'T^'f 
all  uremic  symptoms,  but  the  albumen  pe  ;iste5  MT  ^^l^' 
increasing,  however,  to  oO-70  fl.  oz.  (J  l  Tnv,  the  quantity  of  urine 
ary  16  he  again  complained  of  dim^s    f  f     ^and  f 
bght  before  each  eye,  especially  the  righV  0  '  T^  .f^"^^  "  «^ 
nation  I  could  find  nothing  abnorm  Jin  tho  rf?^   f^°''^°P^'^  ^^''^'^i- 
^sc  appeared  a  triUe  reddfr  than  tit  ^^^a^i^ f^^^^^^^^^^ 
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fi  >  No  litsniorrliagGS  or 
thougl.  stm  ,uite  evident  ^^^^^^'^^^^^^^^  symptoms  remain- 
wMte  spots  covJd  be         .  ^'^f.^  disc  ^vas  stiU  more  marked, 

ing  the  same,  the  coBgestion  _^  |     ^  outwards  was  a  linear 

and  beside  a  ---^-r^^'X'lc's  breadth,  and  beside  a  vein 
hemorrhage,  extending   or  ^^out  ^  disc  ^^^^ 

running  in  the  °Pf  ^^^^f  ^t^^^/^^s  were  seen  around  the  disc  On 
the  left  eye  several  smaller  ^l^^^  J^^^^^f  tad  disappeared,  but 

March  4  the  linear  ^^^''f''^'''''^^^^^^^  to  the  disc.  On 

two  small  fresh  e-travasations  weie  obser^^^^^^^  but  without  swelling, 

March  9  the  right  disc  was  the  position  of  the  lower 

and  with  very  little  ^'"^^^^''''^  f'^^^^^^^^  a  Lear  extravasation, 
of  the  two  small  heemorrhages  divided  into  two,  and  a 

extending  towards  ^^^^f  q^'e  clear,  was  now  the  seat 

white  spot  which  a  week  ^>efore  had  ^^^^^  1  ^^^.^  there  in  the 
of  an  extravasation  over  t^^^^^  The  left 

fundus  were  a  few  minute  white   P°tB  ^  haemorrhages, 

fundus  presented  also  a  few  --^^^  J^^^  .^to  read. 
Sight  had  failed  so  that  he  could  no  1°^^^^^^    ^    ..^tinned  the 
'on  March  30,  the  V-t^^Z'^^'jt^l^^^^  -it^out 
.ame,  the  outline  of  the        ^^^^^^^^^^^^^  were  visible,  and 

apparent  swelling.    A  few  ^^'"^  '"^^U  '      white  spot,  and  below  i 
eSse  to  the  macula  lutea  was  a  -aU  jery  ^       J^te  patches  had 
several  smaH  scattered  dots.  J^^^^^J^^^^     ,f  ^^e  fundus  being  now 
increased  considerably  m  size,  of  the  left  optic 

that  of  a  typical  albuminuric  -^^f  ^ween  it  and  the  macula 

disc  was  fairly  clear,  but  not  ^^^^^    ,f  ,pots  around  the 

lutea  were  many  wHte  spots,  but  J  there  over  the 

macula.     Small  -travasations  weWot  ed  he  e^^_^^ 
fundus.    The  arteries  were  very  small,  ^  ^^^^  convul- 

The  patient  lingered  on,  having  ^^^^^H^^t^^e  large,  indurated 
sions,  imtil  June  18.    Post-mor  em        ^^^^^^^^^  i^^^errrophied ;  the 
(extremely  hard),  but  not  granular  ,  the  heart  w  i 
other  organs  healthy.  example  of  the  two  fonns  of 

E.M...s.-This  case  present  a  ^Jf^^^^L^^,  sudden  in  onset 
amblyopia  of  Bright's  disease.    (1)  ^^^^'^^        ■      ^nd  unattended 
arcompLied  by  other  evidence  o  lu-.n^,  --fAmb^opia  due  to  the 
ty  visible  changes  in  the  fundus  ociJi.     W  ^^t,  increasing, 

special  changes  in  the  -J^^' f  i^^^^^  J'l^k^  commencement,  and 
i  retinal  changes  -Id  congestion  of  the  disc, 

ran  a  subacute  '^^^'l^^^^Z^^^^^  were  the  earliest  appear- 
^tri:lr^^  o^dots^round  the  macula. 

^.-Itetinal  cUnrjes  in  oHronic  renal  oo«e...n..  of 

.       alL  ly  perivascular  cnan,es ^neur^>^    ^.^tlrough  the  Idnd- 
JANE  H.,  aged  thirty-six,  ^ed  no  history  of 

ness  of  Mr.  McHardy)  January  2,  18<9.   bhe  p 
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sj^hilis,  and  was  said  to  have  been  weU  until  the  preceding  October 
when,  being  six  months  advanced  in  pregnancy,  she  had  a  severe  fri^-ht' 
bix  weeks  Later  she  was  deUvered  of  a  chUd,  which  had  evidently  been 
dead  for  some  weeks.    She  had  had  eight  children  previously,  but  never 
dropsy  or  any  symptom  indicative  of  renal  disease.    In  November  her 
sight  began  to  fail,  both  eyes  simultaneously,  the  present  loss  of  sight 
having  been  reached  in  two  days.    She  was  a  pale  woman  with  great 
hypertrophy  of  the  heart,  no  mm-mui-,  a  very  hard  pulse,  and  much 
albumen  m  the  urine,  which  was  of  low  specific  gravity,  and  contained 
granular  casts     Vision :  Eight  eye  counted  fingers  only  in  the  left  half 
of  the  field;  absolute  loss  in  the  right  half,  but  not  quite  up  to  the 
V?/"  Pei-ception  of  large  objects  in  the  left  half 

of  the  field  and  below.    The  appearance  of  the  left  fundus  is  shown  in 

It  two  0  her  white  areas  of  similar  aspect,  one  extending  almost  to  the 
macula  lutea  Close  to  the  latter  are  a  few  minute  very  white  dots  and  a 

dX  TnTh     '"'/T.'^'  '^'^'^  below  in  a  horizontal  line! 

darker  in  the  centre  than  in  the  periphery.  In  three  arteries  which 
course  upwards,  the  column  of  blood  is  concealed  by  wMte  tW 
apparently  situated  in  the  outer  coat,  and  appearing  a7  a  wMte 
band  corresponding  in  position  to  the  vessel,  aJd  ceasing  abruX 
On  one  branch,  the  white  sheath  presents,  before  it  ceases  abrS" 
two  interruptions  in  which  the  artery  is  seen  to  present  a  normS 
appearance  and  course.     Another  vessel,  which  passes  upwards  Tnd 

course  of  the  vessel,  for  m  places  where  the  white  band  aunP.r^ 
tlLT'^'^f'.''  from  to'ruli;^,^^ 

band  ends  the  vessel  courses  along  with  normal  aspect.    Only  one  alteil 
passes  downwards,  and  this  has  a  normal  course  on,  and  for  a  Kttk  £ 

l\lTb -^-^  it  crosses  a  vein  i's 
concealed  by  opaque  retina.    Farther  on  it  is  enveloped  in  an  extrTva 

some  distance  farther  on  it  presents  four  small  aneurismal  Ztation^^^ 
The  veins  on  the  white  opaque  areas  near  the  disc  are  partiaUy  conceaSi 
ihey  have  for  the  most  part  a  normal  course    Ot,p  wi.,-  "^""^eaiea. 
and  inwards  passes  through  a  striated  h'l'hagratttt  disTanTT^''^ 
the  edge  of  the  disc,  and  for  a  short  distano! +';r.V     L  ^'"'^ 
quite  distinct,  so  that  its  central  reflection  ^1^^^  ^1 
passes  directly  downwards  is,  on  and  just  b^vonTthe  ri;  ""''^''^''^ 
an  extravasation,  corresponding  to  tl  e  vesLun  fl  '/"^''^'^^ 
withi  the  perivascular  sh^ 

with  the  artery  by  the  opaque  retina.  Farther  on  the  vein  ass  imes  and 
maintains  a  normal  appearance.  A  minute  branch  passes  from Xs  vein 
to  the  large  extravasation  near  the  macula  lutea.'  On  the  fundus  a  J 
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seW  ot.er  s^all  — a.es,  — 

probably  tbe  remains  of  previous  e^j^^'^J^^^^^^^  appearauce ;  tbere  we 
the  Plate.)    ^be  left  eye  present^^^^^^^^  ^.^^  ,,,,,,1 

several  ^bite  areas,  and  the  Tesselb  we  .^^^^  became 

b^morrbages.  A  day  or  two  f^J^^XlToo^^r  b.morrbage,  and 
glaucomatous,  no  ^^'^"^'^^^^l^^^^^  was  admitted  onto 

tbe  fundus  was  completely  o^^«^^^^  ^     Brudenell  Carter,  and 

St.  George's  Hospital  under  ti^e  care  of  .  ^^^^^  ^ 

Zete  llftto  L  died  about  a  montb  later. 

C^^.-Bri,J.fs  disease;  k.^norrkage  i..io        .itreous;  pMle 

cerebral  hamorrUge.  University  College  Hospital, 

Ellen  D.,  aged  seventeen,        ^^^f/^.^^^^^^^^^^      iJ^S,  suffering  from 
xondertbe  eare  of  ^ir  Wil  lam  Jenner  O^ober  7^^^^^       Of  tbe  origin 

cbronic  Brigbt's  disease  and  a  ^-^^f  f^^l^^^^  /.t  ber  ur-ine  con- 
of  tbe  renal  affection  no  "^'^^'^ '"'"^^^^'^^^^ 

stantly  contained  a  quarter  f^^^^^^f^^:':^..:^^  -l-^ar  disease 
and  presented  granular  casts  "^"^^J^^J^^^^       ^^-^^      at  3  a.m.  witb 
of  tbe  beart.    Ten  days  l^etore  admi  s,on  s^e  ^^^^^.^^^ 
pain  in  tbe  bead  and  vomiting  and  at  ^J-J'  spbincters. 
litb  complete  rigbt  bemiplegia  and  loss    f  power  ov       ^^1  ^.^^^.^^^^ 

•   After  tbree  days  tbe  paralysis  l!^;;7j' ^"^^^^^^       leg  teing  affected, 
bemiplegia  wben  she  ^^^^^^^^^J^^f  ^^^^ 

In  a  few  days  tbis  lessened  f ^Jf  ^o\i  admission  tbe  fundus  of 
l^Ui:^^^^  -  .e  optic  discs  were  eon- 

c'ealed  by  opa.ue  swelling  if^^^^^^^nZ^eS.  no  change  in  tbe  rigbt 
A  fortnight  later  a  second  examination  sbowe  ^  li^i^.Uack 

eye,  but  in  tbe  left  no  ^^^^  ^^^^^^^^^^^^  showed  that  tbe 

reflection  alone  being  f  ^^'^f  ^^^^  J™we  which  was  connected  witb 
vitreous  had  been  displaced  by  ^^^^^^g.^  t.  Beneath  the  lower 
tbe  retina  by  a  P^^-^^"  ttas  pos  iblf  to  partially  illuminate  the 
^  st  iTIeXlr:  r;  days  lair,  and  going  into  tbe 
country,  was  lost  Bight  of.  ^ 

C.s.U.--A..n^ia;lm^ern.etr^^^^^^^^ 
M.TILBA  M.,  aged  «eA-nteen  hou  ema  d  pie^^^^^^^^ 

out-patients,  I^ovember  27,  ^^JX^a'ft^ 

tion,  during  which  time  she  bad  also  ^^tt^i  ^^  "  palpitation.  There  was 
ays  n.aon  e.erUon.  i^^^  cent,  of  normal; 

distinct  cardiac  dilatation  J       ^  bjTermetropic,  ^^5- 

b«lobin  30  per  cent^  .""tC-vision  normal.  «' The  optic  discs 
Vision,  uncorrected,  it.  5. «•  .        with  moderate  prominence, 

are  partly  -ncealed  by  a  s  m^^^^^^^^^  ,,,,3.  In  tbe 

-  -  ^^^^^ 
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the  indirect,  method.  Veins  and  arteries  of  normal  size,  but  central 
reflection  of  both  indistinct,  with  much  white  tissue  outside  them  in  the 
centre  of  the  disc."    (See  Fig.) 

The  patient  was  admitted  into  the  hospital  and  very  slowly  improved 
upon  iron.  On  J anuary  8  the  iliscs  were  a  little  clearer.  "  The  outline 
of  the  leit  optic  disc  can  be  dimly  seen  aU  round,  even  on  direct  exami- 
nation ;  an  opaque  striation  extends  from  the  disc  on  to  the  retina.  The 
swe  hng  IS  stiU  distinct,  although  slight,  and  has  a  soft  gelatinous  look, 
lught  disc  :  concealment  of  disc  greater  than  on  left ;  the  veins  narrower 
at  the  disc  than  away  from  it.  The  sclerotic  ring  is  invisible  except  for 
th:  CltpXe.'  ^^'-''^''^  pressure developes 

sm^Z7^  5--Great  improvement  in  patient's  appearance.    Left  disc 

left  \  '^'^'^^        less  than 

leit.  The  edge  can  just  be  seen  below  and  on  the  inner  side.  Vision  fun- 
corrected  each  eye,  about  ^   Blood  corpuscles  78  per  cent,  of  the  normal. 

Ihe  patient  was  seen  again  five  months  later,  in  June,  1880  She  had 
again  become  anaemic.  The  haemoglobin  had  faUen  to  65  per  cent  and 
the  corpuscles  to  79  per  cent,  of  the  normal.  V  =  x  each  eye  Se 
discs  were  perfectly  clear.     The  catamenia  were  stiU  absent  but 

-uurmg  that  time  the  patient  was  not  seen.    In  Febrmrv  1 SRO 
again  applied  for  advice,  having  become  Z\T'  t 

extremely  pale  ;  hemoglobin  30,  corpuscles  46  per  cent,  of  the  LTa? 
She  complained  of  pam  at  the  back  of  the  eyes,  ringing  in  the  ears^nd 
shortness  of  breath  There  was  a  slight  retL  of  the  fptic  neu^Ss  the 
edges  of  each  disc  being  blurred,  the  physiological  cup  conceX  and 
here  was  slight  swelling.  Sight  was  unaffected.  CMoZ^^e  of  ^oa 
being  given  she  rapidly  improved.  In  three  weeks'  time  t^e  left  To 
was  normal  and  the  right  nearly  so.  A  month  later  sh  left  the 
hospital  the  haemoglobin  having  risen  to  80  and  the  corpuscles  to  96  pi 
cent.    The  discs  were  perfectly  normal.  ^ 

Case  Ua.—Ancemiay  optic  neuritis. 

short.     When  seen  her  pallor  was  considerable,  and  altWh  t^ 
corpuscles  were  72  per  cent,  of  the  normal  the  bimnn.)  ^  . 

each  eye;  fields  and  colour-vision  normal.    There  was  T 

ilie  edges  of  the  discs  were  concealed  beneath  a  swelling  two  anTrhalf 
times  the  diameter  of  the  disc,  and  prominent  f-  2d  ^  ThoT 
distended  the  arteries  small,  and  at'the  uppel  ^J^' or:^^Z: 
Mrialed  hremorrhage.    The  appearance  was  exactly  such  as  is^often  seea 
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in  cerel^ral  tumour.    Urine  free  f^o- ^^^^^--X^r^esUu  bt^ 
was  admitted  iuto  Uuiversity  CoUege  f  7^^^^^^^^^^  -Pt      -st  ^^.^ 
and  cUoroxide  of  xron  was  given    Ten  ^-J^^^^^  the 
i  p.ove.ent.uthea^^^^^^^^  ^tiU 

:  SXuo^tTisi^  L  the  central  e^P  -  — 
left  eye,  and  five  days  later  m  the  right  eye  a  so     On  October 
weeks  after  the  conxmencement  of  treatmei^,  ^^^wTe'of  the  left 
increased  to  55  and  the  corpuscles  to  86  per  cent,    ine  e  g 

kc  was  stiU  somewhat  hlurred,  ^^7;  ^.^J^^'th^vesSls  were 
Pfle-es  of  the  right  disc  were  fau'ly  shaip.      xne  v« 

disc       clear.   December  10  -aomoglolm  80  corj^u^elesa  p 

a  situation  as  nurse,  in  which  she  remains. 

JOSEPH  C.,  aged  forty-seven,  hricHayer.    ^e^^  ^f^"  voiSiting  two 
Octoher,  1877.  ^^^.^  l^^tl^^^ 

or  three  tunes  a  week  [   a  tree  oeei  u  Fehruarv  16, 1878, 

Becemher,l87^Msfri^— ^^^^^^^^^^^^^^ 

rirn»— ^ -e^r  •  J-  — ^^^^^^^^^^^^ 

conspicuous  over  the  whole  skin  ^^'^^^Xetd  ^So  over  t^  aorta  and 

was  a  harsh  systpUc  murmur  at  the  apex  hea  d  als^over  t 

middle  of  the  sternum.    The  corpuscles  ^^^^^    ^^J;^'^^^  colour, 

ones.    A  few  were  of  smaller  size  than  ^^^^J^^P^^^^^^ 

with  a  distinct  nucleus.    Pale  corpuscles  ^ll^^^T  lS-e  per  cent,  of 

most  abundant  towards  the  disc.    Some  ^^'^  ^^^^^  ±rom^ 
others  are  along  the  course  of  veins,  f -f^^^/^^^^Xg  the  coui-se 
and  manv  of  them  are  mere  groups  of  fine  strife  lo^f^   »  The  extra- 
:Sve  fibres.    A  few,  ^^^^^^^^^^^^^^^^^^ 

vasations  for  the  most  part  ,^^\^™f  ,°eept^^  to  this;  an 
to  which  they  are  contiguous,  but  ^  ,  ^  ^^Xfemorrhage.  In 
artery  running  inwards  passes  ^^^^fi'^^^^lyj^  "/^"^^ .  one  of  these  is 
the  neighbourhood  of  two  haemorrhages  a-  wlnt^/P^^^^^^^^^^^ 
situated  above,  and  to  the  outer  side_  of  the  di  ,  ano^^he  i 
to  the  inner  side.  The  upper  one  is  ^f^  ^^^J^^jlry  which 
hEomorrhage  on  its  margm^ajid  between  it  and  thedisc^^Ana_J  ^ 

T^^^ondon  Hospital  under  the  care  f  J^-^R- ^r^The^'c^^^^^^ 
December  7,  1878. 
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passes  near  the  white  spot  is  concealed  for  a  short  distance.  There  are 
no  changes  near  the  macula  lutea.  The  arteries  are  all  very  small, 
much  smaUer  than  normal.  The  veins,  on  the  contrary,  are  broader 
than  normal,  especiaUy  near  the  disc,  where  they  appear  as  if  flattened 
out.    Colour  of  veins  very  pale.    The  left  fundus  is  similar. 

The  patient  continued  for  several  weeks  in  the  same  state.  The  cor- 
puscles, for  some  time  nearly  the  same,  sank  by  June  3  to  13  per  cent. 
The  temperature,  at  fii-st  normal,  afterwards  rose  to  100°— 102°.  His 
hearing  got  so  duU  that  he  could  scarcely  hear  a  watch  ;  his  sight  also 
became  very  dull,  and  his  memory  failed  so  that  he  often  forgot  what 
he  was  m  the  act  of  saying.  He  died  on  June  18.  Ko  post-mortem 
exanunation  could  be  obtained. 

Case  4:Q.—Leucocyth(Bmia;  retinalha.morrha{jes.    (PI.  XI.  2.) 

Feedeeick  H.,  aged  twenty-seven,  admitted  into  University  "colleo-e 
Hospital  m  August,  1878.  Family  history,  nothing  relevant.  Patient 
lived  m  Ireland,  and  there,  nine  years  ago  had  a  febrHe  attack,  sup- 
posed to  be  intermittent,  which  lasted  for  six  weeks.  Four  years  aL 
he  had  an  attack  of  rheumatic  fever,  and  in  the  spring  of  1878  an 
attack  of  scarlet  fever,  foUowed  by  di^opsy,  soon  after  which  enlarge- 
ment of  the  abdomen  was  noted,  and  on  August  3  he  was  admitted  with 
a  large  spleen  and  well-marked  leucocythEemia 

the  w!t  ^'^^nT.r^i  ^'P*'"^^''  complained  of  dimness  of  sight  of 
the  right  eye.  Ophthalmoscopic  examination  on  September  7  f PI  XI  2V 
the  disc  clear ;  physiological  cup  distinct  and  rather  large  ;  veins  verv 

nouLlf  ?bVl    '       't?.  ^''^  --gular;  Arteries  smaH^ 

not  half  the  diameter  of  the  veins,  orange  tint,  reflection  bright.  The 
tint  of  the  smaUer  veins  being  much  lighter  than  that  of  the  lar-er 
trunks    the  smaU  veins  and  arteries    are  not  easily  distinguished 

n™    uH  '''''''  '''''''''''   '^'^^'^  extravCaton; 

nariow,  enclosing  a  space  of  quite  normal  appearance.     Above  and 

ttr'wi  'r':       ■  ?^  ^^^^^-^  extravasation  h    a  g"y 

tmt,  which,  close  to  the  hemorrhage,  became  white.    Midway  betweej 
th    and  the  disc  is  another  smaU  irregular  haemorrhage,  and  betwee^ 
this  and  the  larger  extravasation  are  one  or  two  white  snots     Tn  + 1 
outer  side  of  the  annular  hemorrhage  is  a  smaU  ^He  eai  le  of 
extravasation,  which  surrounds  a  pale  centre 

October  3.-General  state  nearly  the  same;  white  corpuscles  the  same 
number;  red  slightly  increased.    The  general  ophthalmoscop  c TppeaT 
ances  are  nearly  the  same.     There  are  no  fresh  hemorrhao  es  The" 
annular  zone  of  extravasation  is  much  narrower  -.^A  a.  i  • 
below,  where  it  appears  black,  as  if  in  the  p    oTs  of  tanJ'''  7'"''^'^  ' 
pigment.    The  area  enclosed  by  the  extL~  ^^Ttr^  m^ 
pa  er,  ar,d  more  granular  as  if  atrophy  of  the  choroid  were  ta  in^Xco 
w^thm  It.    The  smaller  ha>morrhages  on  the  temporal  and  nasal  sid  s  o 
the  larger  one  are  no  longer  recognizable,  nor  is  the  pale  spot  enclosed 
by  the  small  hiemorrhage  still  visible.  ^  enciosea 
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He  left  the  ho^pM  m  September,  in  »'«'»  «2  ratel  ^StS 

abdomen.  "f  fi^^^'^te  .pt"^  '"H 

U  per  te,mo  m.t  (^"^y^/'o^e  or  tlo  Bm.U  reeentextrava,at>ons 
:r;raXt;"  Most  o*  t^e  a„.„lar  extravasatron  had 
disappeared,  being  replaced  by  white  spots  and  mes 

In  April,  1879,  there  were  about  one  white  fc^di 
ent.).    Atta*^J*J=sta..s  --/Xtd"  P'— ^ 
tsemorrliages  into  the  rftma     xne  ,  diameter  of 

increased  in  apP-nt -iclth  ^e^^^^^^^  arteries,  and 

the  arteries,  pale  xn  t-t,  alnio  t  the  same  cole  ^^^^^^ 

tortuous,  even  more  so  than  m  Fig.  ^  (P"  antero -posterior 

condition  in  the  beginning  of  Mareh.         ^^^T  the^e  was  a 

asweU  as  lateral.    In  the  promnient  P-^^^  ^^^X^^.^hages  or 

Case  47.-«^m«Zi«..o«.  emlolism  of  central  retinal  M^e  c.M 

joinL  fonowed  V  :f ,^|jtbr  e  - 
rths\SeH:^enri^°Ssnflerea  fromoon.h,  sho.ness 

breath,  and  occasional  slight  l^W^y^^f,    ,^  when  out  walking,  lost 
Without  premonitory  symptoms,  ^^^t;;^^^^^^^^^ 

consciousness,  was  P-^^VLH"  T  4cowed^  There 
Soon  after  his  admission  he  had  paitiy  lecoTerea 

was  then  complete  P-^f  Tart  i^^^^^        a  loud 

paralysis  of  the  face  and  aphasia  ^^^^atW  the  left  ventricle, 
systolic  apex-murmur,  ^^f^  ^^^^f  °\ "^j^f^l^L^  for  some 

The  urine  contained  no  albumen.    In  this  state  ne  cout 

r.r.Kts=  =•  3r'£i£|- - ; 

the  20th  there  was  oedema  of  the  left         ^^J.  ^"'^J"'^;^^^.^  ^^^^^^^ 
to  the  bend  of  the  elbow.   Signs  of  ^^^^^^^ ^^^^ ^^^l^^^^^^ 
themselves.    On  the  25th  the  distension  of  the  left  aim  '^^'^^^^  !        ,  • 
IX  formed  on  the  right  foot,  and  h.moi-rhage  occurred  fiom  the 
uostril    He  ^^.-od  until  t^^^  , 
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examination  was  made  for  the  first  time.  The  fundus  of  the  right  eve 
was  normal.  In  the  left  eye  the  optie  disc  co^^ld  not  he  distin^shed 
being  veiled  by  a  gxeyish-white  cloud  ;  its  position  was  inch" cateSZ  the 
convergence  of  the  vessels.  Another  white  cloudy  opacity  of  con- 
siderable size,  existed  in  the  retina  near  the  yellow  spot, ^thoi  t  an v 
central  red  area.    Both  these  had  soft  edgcs,'were  m^olrTte^  wMte! 

wet  t'u'teT      T""'  rv    '''''''''^  The'lrterie 
were  smaU,  the  vems  large  and  distinct.    On  the  foUowing  dav  tlie 

centre  of  the  fundus  being  continuous  with  that  near  the  optic  disc  In 
W  of  the  former  a  distended  vessel  crossed  transversely  Vlt  above 
the  position  of  the  yellow  spot,  and  small  twigs  passing  frl  tH  vessel 

s'ewith  ttfs  e;:'-  evident  that  he  could  not 

oirrfnfsS^^^^^^^^^^^ 

stm  somewhat  hazy.  A  Une  of  whitish  or^fv  .  a  7  '"  ^""^ 
outwards  towards  the  yeUow  s^t   t  ^  ^'""^^    ^P™^^  ^^<i 

opacity  of  the  retina  all  round  the  opSc  dS  '  "  ^^^^^^ 

and  vlThaJ  dtiSeV inlT^W  ''''''  '  ''''  ^^'^  -Series 

to  the  mer'est  threX  Th  ^  IZ  T'T'"''  f  ^r'^  ^^^8"  reduced 
than  formerly.    In  ^ne  vel  The  ooT       /     ^  t^^e  disc 

the  vessel  appeared  as  f T^p^ /^^^  °  ^  ^^^^  -terrupted,  for 

disc  had  become  whiter,  anH  'ed  ^s  we^defird"  11  ""T" 
™even  (PI  XII.  2-the  disc  appears  too  de  ply  ^^^^^^^         f  ^.l^ttle 
opacity  below  and  above  the  disc  were  still  kLTi  J',        ^''^^^^s  of 
The  veins  were  rather  smaller  thafwlnTt  Jam^^^  7^?^ 
nution  in  size  was  chiefly  noticeable  near  the  disoTr  ' 
considerably  narrower  than  in  the  e,u:  ork/ rtSn     One  o'V''""' 
could  not,  with  the  indirect  image,  be  seen  unnrf  tl    r    ?  ^'^^  "^"'^^ 
near  its  edge.    The  arteries  on  the  cbsc  L  iT        T'-  ^''^  ''^^'''''''^ 
and  some  of  them  could  not  be  cSsti^^ul^/d  1"  ^^tlr^^f  "i^^ 
the  disc.    All,  however,  became  -re^erc:;^ ^  aL'r^  ^ 
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This  coixditioa  continued  until  he  died.  ^^^^i  tere  was  healthy 

Post-.nortem  --"^"f  ^--fXe  were  L  areas  of  softening,  one 
throughout.    In  the  the  other  in  the  left  corpus 

at  the  posterior  part  of  l'^™'  ^^^^^  and  extended  outwards 
striatum  at  its  junction  with  the  °P^«Jf  7^^^^  Reil  destroyed ; 

to  the  fissure  of  Sylvius.    Conyolutions  of  the  -land  ^^^^^^^^ 

lo-t  frontal -^^^^^^^^  passed  directly 

was  an  embolus.    Urancneb  j-l^^  4-„:c+,nTn     The  heart  was 

the  — J--:  ifice^r^^^^^^^^  -ghened,  ami 

rtetr :f  its'a^r-r  ^^e^^  ^  ^^^^^^^^^^^  In^  t 

auricular  appendices  and  in  the  ^P^^  ^^^^^Xary  apoplexy.  Each 

nerve  was  dilated  here  and  there  The  walls  were 

that  its  calihre  was  reduced  m  places  to  a  mere  Ime^ 
Skhut  only  in  proportion  to  the  ^^f^l^^^'"'^^^^^ 
was  no  plication  of  the  inner  layer    The  f^^^*^^?"^^^^^^^^  ^^^o  the  suh- 
some  instances  to  the  passage  of  a  toh  ^--^^^^f  J       ..^ery  in 
stance  of  the  optic  nerve    Just  ^f/^^^  ^-^^  itself,  the  main 

the  disc  was  a  dilatation  of  some  size^   But  in  the  dis^>         ,  ^.^^^^ 
branches  of  the  artery  were  reduced  to  very  naiiow 
cavity  of  one  being  only  ^\jo  '     ^   ^        ^ut  to  a  less 

Here  and  there,  chiefly  m  the  ^^""^^''JJ^'^^^^       seen  in  the 
extent  also  in  the  disc,  minu  e  granular  masses  coul  ^.^^^^^^ 

artery.    The  largest  of  ^^-^ /^P^^'^^f  „^tfc  ^^^^^^  abJut  one-eighth 
the  main  trunk  in  the  substance  f  ^^^  f^/^^^^,^^  ^i,.,  ^  of 
of  an  inch  behind  the  lamina  c  ibrosa.    It  ^«  an       g  ^^^^^^^^ 
an  inch  in  length,  and  about  ^  of  an  men  '    ^^.,^tly  did  not 

in  appearance,  contaimng  -f^^  f^^^^^^^^J  f ,,'1  the  sides  while  the 
<iuite  till  the  vessel,  having,  feont  of  this  was  a 

Specimen  was  being  hardened.  ^  f  ^^^^^^^^f^^^  fo,  some  distance 
small  spherical  mass,    farther  back  the  v^^^^^^  ^^.^^^  .  ^,,t 

reduced  to  a  very  narrow  size,  ^^^^^^^f^^^^^d  within  it.  Farther 
here  and  there  a  little  granular  mass  ^"^.J  the  narrowed 

back  it  again  widened  out,  and  then  ^^^^^^  ^e  perceived, 

arteries  on  the  disc  a  quantity  of  f  ^aiiuk  /naten^^  ^1  ^^^^ 

The  veins  on  the  disc  were  -^^^J^^^^f  ;.'lut  the  lamina  cribrosa 
the  arteries,    l^o  ^^^^^^^^^^l  Z  Umits  of  the  disc,  however 
could  be  perceived.    In  the  ^f^^JJ  ^..^merous  dilxted  capillaries  could 
about  a  disc-diameter  from  It   edgc^^u^^^^^  ,ome  vertically, 

be  seen,  running  inwards  ^^^^^^^^^^  passing  from  the  choroid 
others  at  an  inclination,    ihey  appeaiea  a  i 
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to  the  surface  of  the  retina;  but  they  could  not  be  traced  towards  the 
choroid  beyond  the  inner  layer  of  the  retina 

buf  thr^''  '""fil^'  '^f  ""T'  ^^^^'l^^t  ^^^^  normal, 

Globule  n?       r    r-'^°^''^  commencing  degeneration,  a  fe^ 

'.''''''^  ^^'^l^i  ^hich  commonly  lie  among  the  nerve 

fated  T  ^-'l     Pl--  -cumu- 

lated m  oval  heaps  between  the  bundles  of  nerve  fibres.  The  layer  of 
ne^^e  fibres  passmg  on  to  the  retina  appeared  a  little  swollen  but  iJs 
in^h  r'  the  edge  of  the  disc,  was  onty  r^  o  an 

ess  dosel  tolTtl^"  '  '"'i  "^^^  slightly' varicosef  and  1^ 
less  closely  together  than  is  usual.  The  ceUular  layers  of  the  retina  neav 
the  chse  wei^  m  some  parts  normal,  or  nearly  so,  the  gano-hon-ceriaver 

he  wo  nuclear  and  the  molecular  layers  being  kistinct'C  f oler  o^^^^^^ 

able  as  ^ch  doubtL^S^bt  ^^^Z:^ 

coiUrbe^tre?^^^^^^^^  -^•-e  of  the  retina 

thoughvSle  chan.ri?:r     T^'^ifr   ^'""^^  ^--^-^^l^ 

retina,  the  only  other  strucLe  pe^eS^^^^  '^^'^^'"^^^  1 

vertical  fibres  of  the  rPti,in    t>,  P'^'^^fP^^'^f^.  f  remains  of  the 

nuclei  lay.    In  otbe';  pT^t^^^^^^^^^  the 

layer  Jre  widely  se^pa^icfX™^  ^m^  b^^^^ 

the  nuclear  layers  being  normal,  as  if  from  a3dema  'i 

round  corpuscles  were  scattered  through  thisToutT^ni     f  M  ^^^^'^ 

other  parts  the  layer  was  infiltrated  ^tl  sia^^^^^^^ 

amid  a  granular  matrix.    The  external  nucC  irv^^taTnr 

considerably  thickened.    Where  the  retina  wL  rS  1  a  folV  Jv' 

layer  on  the  concave  side  was  sinuous,  and  between  tL  . 

the  layer  of  rods  and  cones  had  disapUai^d  andTl.  folds 

by  a  considerable  quantity  of  .ranZZltn:' tjZVZf'^ 

corpuscles  coidd  be  distinguished.     The  piemen  Z^hl? 

part  in  close  contact  withf^ ind  adherent^trtrel^Cta^^^^^^^^^ 
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the  retinal  and  cerebral  -^^^ ^eX    acti^eT^^^^  the  same 

the  only  reeorded  case  in  which  ^^^Xanv  inSructiye  points.  A  ready 
time.    Theocnlarconditionpresentedm^^^^^^  P^^^.^^^^  ^^.^ 

collateral  circulation  m  the  maintained 
case,  for  the  artenes,  as  ^^^^J^^h  the  opM^^  ^^^^^ 
their  thread-like  dimensions  ""^^  ^J/J^^^^^^^  douhle  contour, 

the  disc,  and  then  resumed  a  distinct  ^^"^^^^^^^^^^^^  do  not 

The  retinal  appearances,  as  ^''"^^I'^J^^^^^  cases  recorded, 
differ  in  any  material  P^^^^^^^^^^^^  fi.e  days  after  the 

It  is,  however,  to  he  noted  that  when  ^^^^^^  ,,,^^d  the 

presumed  onset,  the  opacity  of  ^1^^™/,^^  t  at  the  macula 

disc  as  around  the  macula  lutea     ^oreow  t^e        P     ^^^^^^  ^ 

lutea,  so  often  described,  was  absent,    ^his  tact  is 

section  with  the  ^^^^^^^^^^^  ^  t^ ilacula  and  the 

;tre7^tiy'^i^^^^^ 

Lgnostic  indications  of  ^^-^^^^^^^^^^^^  Tthe  macula  was 

TeS  tS»         :;il  arolnd  the  papHla  was  very 

-^^anatomical  changes  in  the  ^f^^^^  ^.^^^.Tt 

observed  during  life,  and  still  P^^^  J^^g^^^^^^         i  think, 

time  of  death.    They  indicate  more  s  uctn  al  chang 

commonly  supposed  to  occur  ^^^^^^^^Xer  may  perhaps  be  taken  ' 
pigmentary  epitheUum  to  the  out^  n^^^^^^^^^  ^^^^  ,Hs 

processes  conse<iuent  on  the  arterial  obstruction. 

^S.-MUral  constriction  J  emhoUsm  of  one  Iranck  of  tU  retinal 

artery ."^  „aT>-,P  under  observation  in  Api-il,  1874. 

Loms-i  P.,  single,  aged  twenty,  ^^"^^^^^^^^^^  when  a  dark 

In  the  preceding  February  she  was^^ue  ly  sittin   at^^       ^^^^  ^^^^ 

shade  seemed  to  come  over  the  "g^^*    ^;  ain  in  the  eye 

found  that  she  could  not  see  with  the  i^bt  ^  S^e^       1  ^^^^^ 
or  head.     After  a  few  days  some    etiun  of  J„ 
gradually  improved  lip  to  a  certain  r^.^"  ^  the  lUt  only  No.  5 

r  "ht  ^\'eJt  13d  f  "^^^1^^  P--/a  large 

the  nasal  than  on  the  temporal  side,  the  ^^^^^  1^^^^^^^^^  the  appear- 
.pot  (Fig.  3  p^  35,  Oph^iaW^^^^^^  of  the  c^enti-al 
ances  depicted  m  i  i.  Aii.  -lio-  


am  indebted  to  my  colleague. 


globe  they  wideu  out.  Wh  re  lire  wed  f/'^  to  tbe  equator  of  the 
on  each  side  of  the  upper  bra^ich  '        "  ""^''^  '^^^ 


fever,  or  ehorea  She  hnd  .  t  ""^.l  °^  ^'^^^'^^^^^  ««arlet 
As  longas  sh  could  ett^^^^^^^^  the  heart, 

dimnes:  of  sight  '^^^^^'^'^  ^^'^"^  "^''^'^^  °f 

momentary 

Case  49.— i?>-aei!«;-e  of  the  skull  passina  throunh       i.-pt     i-,  r 

Hotpi  aTSarraVme^'rh^^Y^  H^itt -r^-JoUege 

floor  windl  on  to  its  h^^^^^^^^  °'  ^'""""^  °*  ^  ^-t" 

by  Dr  S  TT  T?    f      A.   ?'  ^''^  previously.     When  seen 

nLs^^f  thLs!^^^^^^  I  -  Lebted  L  tt 

xnuscdar  system  ktlS  a    ate  if't"^^^ 

carpal  inversion  Tu  Irk  d   d  .^^^  — ^'^^tions,  pedo- 

anated,  but  equal  and  insens.ie  to  H^ht^'l  f"""'  .^"^^"^ 
skull  was  found  extendinp  r.f?  n  ^        ^  depressed  fracture  of  the 
an  inch  and  a  hS  behind  th^  ^^  ^^^  °^  t'^^  «kull, 

inches  in  length     The  leTA  °^  ^^^^^  '^^"^^t  thre 

Httle  more  pfom  Jnt  SnTS'iX  '  ^1  f       ^^^^^^  ^ 

disc  was  found  to  be  hyperil"  lut  it  ol      "  *"r'^' 

.^o:th:rdte"&er^^^^^^^ 

Ti™  r;:^  ;rrr^^^^  ira%e:t— 

five  and  a  half  hc^^  af  rTdmisIn  "2,7°''  ^^"'"''^ 

there  was  a  considerable  nuaSTof  .^"'''"Z  '"''  ^^'^^^^^^ 

outside  the  skull.    T^S^^  J^Hkr^ret^tn'  '^t' 

position  mentioned,  and  another  on  the  right  sil  evf  .  ?         m  the 

sagittal  suture  to  the  base.    Each  fracttl"£tendt^  extending  from  the 

Fron.  the  anterior  end  of  the  sag  ttalTitt^^^^^^^^^^^ 

obliquely  forwards  to  the  margin  of  the  leTt  o  b  t  ol      T  T  ^^'''^ 

orbital  notch,  and  back  through  the  lof  o   the  orb  "t^  t;  ^  T^^"" 

end  of  the  ethmoid  bone    Thp  dnm  r„n+         f  *°  posterior 

bram,  .nd  filled  the  Tentpicle..    la  the  lef  t  orWt  w.  T!  °{ 

the  .,peri„r  r.ct,„,  none  in  the  ,ight  »bit    The  .w!, T"/  t 
~.  distended  with  bl.ok  flufd  bWMhe'<£:tet!:l\:l;"*  S 
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•    the  left  retina,  were  ]ust  visible.    A  one  we 


m 

eye 


Hospital,  May  ii,  lo'o,  occasioned  no  loss  of  con- 

Mc.ed  on  the  "  by  a  h^^^^^^^        ^^c.  ^oc^a.o^  ^^^^ 

sciousness     ^/^^^^^j^^^^^^^^^^  constant  Tomiting  and  pam  m 

hone  was  found     On  June  15  there  fragments  were  removed, 

the  head,  and  infrequent  pulse.    The  depressea  ii  ag 
There  was  no  clot  under  the  bone  or  wound  of  the  -  - 

pain  in  the  head  contmued.  -^J^.^^^  ^^^^  .Tu  "^^^^^^ 

ft  optifdisc  noiW.    Around  the  right  there  was  -me  opacity 
masMng  the  outer  edge  of  the  disc,  and  slightly  prominent.    The  tmt  o 
Z  isc  was  a  little  redder  than, the  other.    Yessels  norma  .    On  the 
2lth  the  Iwelling  had  increased  in  size,  and  pulsated  distinctly.  Theie 
wa^someTabi  in  head  and  sleeplessness.    Oj>hthaJmoscop.c  exar,^^na. 
r:  "E  ght'ye:  veins  large  and  dark;  arteries  rather  below  nonna 
Sline  of  disc  veiled  on  all  sides,  but  not  qmte  concealed  ;  si  ght 
TeUing  0   o;at^^^^^^^^  in  front  of  it,  with  a  darker  tint  on  the  s.des 
ol  tr swelling     Left  eye:  appearance  simUar  to  the  right,  but  on  the 
nasa  sidl  o^y  where  the  obscui-ation  of  the  edge  was  greater  than  on 
?h     ight  eye'   Temporal  edge  of  disc  clear.    No  h~;hages  May 
27  -The  hernia  cerebri  continued  to  increase  in  size.    The  left  optic 
L  i-emained  almost  as  on  the  2oth,  the  right  was  cer  amly  mor 
t  lien  so  that  the  veins  lost  their  central  reflection  -  they  coursed 
down  the  slope    On  the  29th,  the  hernia  having  attained  the  size  of  a 
p  g^iJ s  eggf  t  was  shaved  off  to  the  level  of  the  adjacent  g--^;tions, 
S  comprtkon  applied.    On  the  31st  the  hernia  returned,  the  tempe- 
rature rose  to  10.°,  and  symptoms  of  ^YT'^'^lT  n^^^^^ 
the  ophthalmoscopic  appearances  presented  no  change.    ^^^^  ^  ^^^^^^^^ 
in  a  day  or  two  extended  over  the  whole  scalp,  and  a  fungus  cerebu 
rapidly  formed  at  the  wound,  quickly  attaining  the  size  of  an  apple 
oTthe  7th  its  summit  was  sloughing,  and  the  fost  paralytic  synip^m 
was  noted,  slight  paralysis  of  the  lower  part  of  the  face  on  the  right 
•    Tide.    Th;  pupils  were  equal,  and  the  limbs  presented  no  paralysis  _  On 
the  8th  the  patient  pulled  off  half  the  fungus,  and  it  was  noted  that  the 
Mt  arm  and  legwei.  moved  less  than  the  right.  /-sat«^^^^^^ 
During  the  next  day  or  two  sloughs  came  away  from  the  heinia  at  eacn 


dressing.    Left  hemiplegia  became  comnlete  -ii,,!        „  .         •  j  , 
»c»ne  rigidity.    On  the  11th  the  patient  dM  """■"1»">'-'1  by 

had  degenerated  into  aVe^sh  pu^ov  ™S  ^'"'^ 
ventricle.     Fornix  softeZT    v  '  '^"^  ^^t^^al 

smaU  extravas^ns  of  Mood  arotd  3^  .f  ^^"^ 
and  secondary  rupture  of  tl  veTelt  ^^^^^^^^  *° 
healthy.    The  fractures  extended  Tnl    'f'/^^l^^^^'  comparatively 
there  was  also  a  fi-acture  on  otL    ^     /  °^  sphenoidal  sinuses,  and 

spheno-maxillary  wr  I  T  f'^i'  ^^^^^  ^'^^^^^^-^  ^^^o 
optic  nerves.    ^ ^'^^  made  of  the  condition  of  the 

fectlywell  Cmtil  six  Cks  lit  'l  V  ^^"^'^  t^^^*  was  per- 
with'attac.s  of  headache  and  ZS^^  -s  suddenly  seLed 

there  was  nothing  in  her  histo^v  f!^"    ^° ''^"^ ascertained; 
tubercular  tendency   and  she  7l  i   7^"'^  ^^^^'^''^tion  of  ■ 

The  headache  was  oSipll  nLet  ^'r   'v"  °^ 
by  nausea.    The  attacks  lasted  ealHbo  ^  alT        T  ^^'^^-°-I--ed 
a  fortnight,  and  then  ceased  ' ''''''^  "''"^^^^  ^^^^ 

(October  6.  1880)  the  only  olctivrs^Lf'  ^^'^-'-^-^ 
both  sixth  nerves.    The  L'ZZ  olT     7n  P^^^^^^^^  °f 

more  than  two-thirds  of  trno^nl  ^^^^^^^  o^^twards  was  not 

free.    The  pupils  were  0^7^."'"'.^*  ^'^^^ 
facial  paralysis  or  we  kne  s  of  ^ 

Ophthalmoscopic  examination,  howrve'r  shlwe^dtr"  ^- ^^"^^ 
optic  neuritis,  distinct,  although  ZTZLT    f       existence  of  double 

cliscs  were  concealed  ;  the  Sn"  w  f  l^^.f  f '^^^  ^^^'es  of  both 

left  eye  than  in  the  right  reT£  I?  f  ^^tber  more  in  the 
the  course  of  the  vesseir;as  btlltUe  alf'l     n°  — i^^tion  ; 

a  small  haemorrhage.    SmaU  cb  es  „        w"  ^^1""^ 
A  week  later  (October  nwi!!       ?      ^  ^ere  given 

tinned,  but  the  neSl  had    3  Jnc"       "  ^"^^^^^^ 

On  October  28  the  subsiden    of  te  ne^^SsTr  °  f^^'^  ^^-P*"-- 
the  right  disc  had  almost  resumed  a  noim  T  "  '"'^''"^'^^  ^^^^ 

-_th«^ 
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1    •    „f  +>,P  pxternal  recti  had  also 
distinct  in  the  left  eye  ;  the  Paralysis  of  the  ext  ^^^^^^^^ 

almost  passed  away,  so  that  °f        be  de^^^^^ 

deviation  or  diplopia  that  ats  existence  could  be 

patient  looks  and  seems  ^  "^^eartd,  the  last  trace  of  it 

After  tins  date  the  ^^^^^^  J^Xr  15   and  until  that  date, 

,eing  observed  in  the  ^^^LTyes  ;"e^^^^^^^  ^^^^^T^^ 
although  the  movement  J'.ecti,  could  still  be  obtained 

characteristic  of  weakness  of  the  e^J^^^^^^V  continued  well,  and  in 
by  the  use  of  a  coloured  glass.    The  patient  «  disappeared. 

jLiary  ceased  to  -"end^^^rf "  ^^TiSn  o7t^^  symptoms,  but 
She  promised  to  report  herself  °^^_7jf^t\een  heard  of . 
up  to  the  present  date,  November,  IS^l^^^J^*^^^^^^^  ^^^^^i^^t  intra- 
UEMAKKS.-In  this  case  the  «y^P*;^\^;;\Ye  "f  the  brain,  where  the 
cranial  miscHef  at  the  posterior  part  of  t^e  b^«^  affected 
sixth  nerves  are  so  far  ^^^^'^'^^.^'^^^^^^  The  most 

together  and  without  other  cranial  nerves  bemg  meningitis, 
probable  cause  for  the  sym.ptoms  is  a  ^^^^  ^'^^  ^^^^^       ^ery  rare,  . 
Attacks  of  local  meningitis  -^^^^^^.^Xi^^^  that  they  are  not 

although  in  a  slight  and  transient  foim  it  is  p  ss  ^  ^^^^^ 

quite  so  uncommon  as  is  usually  ^f^^g;  ^  thiweakness  of  the 
cases  may  readily  be  misconstrued  ^^^^/  ^ed  and  was  indeed  only 
external  recti  might  readily  ^-^^^^^e  r^Ss  lk  to  a  careful  search 
ascertained  when  the  4-^°^^^^  W Xt  an  ophthalmoscopic 
for  any  symptoms       -ve  P^al^^^^^^^^^  ,,,,,  , e 

examination  it  is  probable  that  ^^^^e,  and  passmg 

would  have  been  regarded  as  tbe  ^^y^J^'^^^'f  • 
Iff,  would  scarcely  have  suggested  intracranial  mischiet. 

and  paralysis  of  the   upward  n^o.en^ent  of  hoth  eye 
atrophy;  ""i';^-";-^  j;;"  ,^der  my  notice  in 

Elizabeth  B.,  aged  ^^^^^^J-^^'^;'  f f^ehe  of  two  and  a  haU 
August,  1880,  explaining  0^^^  w^^^^^^^^  ^^^^,,,3  the 

years'  duration,  occasional  attacks  Jl^^       elonic  spasm, 

legs.    She  had  had  a  few  fits,  ^PP^^^^^^^  JJ'^^^^^  but  with 

ShVwalked  into  the  out-patien  -^eTt  wHr  hysterical  patients 
short  steps,  very  much  m  '^'  ^^^ZsZloi  hysteria.  She  corn- 
walk,  and  her  manner  was  also  suggesuve        y  ,Mhalmoscopic 

plained,  however,  of  some  failui;e  ^^^^'f'' ^^^^  ZY^consiAevMe 
Lamination  showed  well-mariced  double  optic  n^^^^^^ 

swelHng,  much  greater  in  the  right  eye  than  m  the  iett^  ^^^^^^^^ 
^  right  f,  colour-vision  normal;  ^yPf '^^f  V^Cupward  move- 
.  ^kaminatfon  there  was  ^o-^^ -^^^^  %Jf;t?e  m^^^^^^^ 
u,ent  of  both  eyes.    In  other  c^^-c*  ^^^^^^^^^                 or  not  at  all 
when  she  tried  to  looki^ward^^heymov^  

vol.  i.  p.  117.) 
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above  the  horizontal  liiie;  the  pupils  were  enufll  4.        •  t 
^OT^er  of  accomniodation  was  found  to  be  absent  or  nearly  so  tZZ 

Stal    .  7    i         ^^^'""^  ""^^  ^"^^^"""^         University  CoUe^e  Hos 
Pari  .  ''f'^'^^r'^y  transferred  to  the  National  Hospital  for  the 
Paialysed  and  EpUeptio.   The  optic  neuritis  increased  and  ?he  weakness 

"endonlefler'-tr'*"'  contractions  (rcaUed 

tendon-reflexes")  became  excessive  in  both  leffs  and  ^v^.     a 7^! 

:n  -^V"'  ^  conl^or  b  rdesclf/ 

and  the  defect  m  the  upward  movement  of  the  eyes  was  still  fhT^nr 
impau-ment  of  the  action  of  the  ocular  muscles     tT       .  ^ 

R.  o  mm.,  L.  oi  mm.  in  diameter,  acting  to  likt  b^f"  J  ^  l  "^'' 

feet  distance,  bluer  in  thp  f>pnf..n  +T,       ^  nj.ncl,  at  two 

silver  3peok;„pon  S  L   t^e  .f  LSt"  '"t^"'' 

extreme  bentUng  back  of  the  bead   Rl?„kH  "uvulsions,  with 

of  the  pup,,  cetd'tt  tt'rr  r- 

time  there  was  e-radual  imm-nyrm^^r.+    ■  to  ts-    From  this 

the  fit,.    The  Lada    r»       C ".T  ''°*' 

reHeved.    In  the  beaiEnin^  JZ^l  «»mh fciable,  but  was  more  easily 

vessels  accompaSy  wh  teJe,  -ere  very  uarrow,  and  the 

Pupils  eaeh  4r.r...  aLIlutely  ro  aetTon  ,:  ritT°t  *°'  * 

.listinct  action  to  .ocommodaliL.    Cpa  Kent        I  »  *  ' 

October.   She  had  improved  Breatlv    the  I  I 

.ke  proposed  resumin^,  her  oS-Sn^t iTreZtTf  tV''°' 

Remakks.— The  optic  neuritis.  neraisfPTit  i,„o,i 
•ion.,,  and  paralytic'symptoms  ^r^i  f^^^^^^^ 
a  cerebral  tumour,  but  the  loc«Ii.i„e  in,r,,t^„.  , 
remarkable  interference  with  the  «pw  rd  moCn  „^^"^^^ 
not  a  simple  affection  o,  the  superior  recti,  but  a,;:::;,  IXl^ZZ 
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function  of  the  cent,,  for  the  npwaxd  '^'l^^'-,'^^^':'"'^: 

.ait  .ifie,ed  ^'^^J^^ll^^fl^Z  d  ^^nenfof  the  e% 

rrittt"!.,ye,n„p..hol^^^^^^^ 

not,  in  conneetioB  with  the  symptoms  present.  1»»  eten  t°  sun- 
dation  »d  snhse,nently  of  ~  el^ir'ltrr  oTe, 
^^Uri        ">tr,  iZ—  of  the  patient  and  the  niti- 

mate  recovery  of  useful  Tision. 

CAST5  oS.-SHght  chorea  of  very  chronic  course  j  optic  neuritis,  slight 

wt'lM  A.,  aged  eleven,  had  found,  for  six  months,  some  difficulty 
in  frfm  a  sort  of  hesitation  in  extending  the  fingers  especially 

tLTst  finoei  Soon  afterwards  it  was  noticed  that  in  playing  cricket 
Se  ^^.U^d  n  t  leave  his  fingers  so  readily  as  before.  These  symptoms 
lad  continued    The  only  significant  fact  in  his  past  history  was  that  he 

S        ^  ^^sp  heing  .tae 

moTe  tharhalf  that^f  the  left.  There  was  no  actual  Joss  of  power  in 
7nv  muscle  but  a  difiiculty  in  the  separate  movement  of  the  fingeis 
wLTth  hands  were  held  stiU  there  were  slig^\.^-*  "^^^^-f^f  J^t 
movements  in  each.    No  ophthalmoscopic  examination  was  made  on  this 

''nfwls  seen  again  six  weeks  later.    The  choreoid  -o™ts  were 
m^e  Ttinct,  alecting  the  hand,  arm,  and  ^^^f^^'^^t^e 
de-^ree.    An  ophthalmoscopic  examination  was  m^ide  foi  the  first  time 
Both  discs  presented  slight  but  distinct  signs  of  optic  neuritis.  The 
ed^e  was  ob'souxed.  except  on  the  yeUow  spot  side,  ^l^^^T'x^st 
extended  on  to  the  adjacent  retina.    There  was  slight  swelhng.  Teasels 

normal.    Vision  i  each.  continuei  in  the 

He  was  seen  again  on  March  1».    xne  sUoUt  ouu.^ 
riltlrm  but  had  ceased  in  the  left.    The  optic  neui-itis  was  still 
prten     tke  obscuration  of  the  edge  was  nearly  the  same,  the 
swelling  could  stiU  be  recognized,  but  the  tmt  .v^s  a  little  palei_ 

The  patient,  unfortunately,  was  not  seen  again,  f  lioi^-    I  have 
learned  that  he  gradually  lost  the  choreoid  movements,  and  has  since 

"  ifmay  bTmentioned  that  the  boy  belonged  to  a  family,  several  mem- 
bers of  which  have  sufi'ered  from  optic  nerve  atrophy  in  later  lite. 
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Case  54.— Chorea  y  slight  optic  neuritis. 

Mr.  E.  S.,  seen  September  14,  1881,  aged  twenty.    In  May  1881 

persistent  jomt  pains,  and  general  weakness.    In  August  he  besan  to 

ST'/f  •^"r?^  °*       --^^  choreiformCtcMnSwe 

!]tbo    1    r*."!  'H^^^*  1^^^^-    These,  when  he  was  seen,  were  distbct 

S;tst      '^^'^  .^^^  ^ 

WaseT^^^Xl'         "^'^  !''^.  ^^'"^  °^  12.    The  chorea  had 

mcreased  considerably  m  intensity,  the  arms  being  thi-own  about  a  e-ood 

r-t  -'--^  trm?n::; 

mmon  in  choiea.  The  urine  was  free  from  albumen.  The  eves  were  rnf 
o-'^  ^^^^  °^  was  visible  only  in  a  sm-ill  Ti.„.f 

s :  rvt/s^s      ^  ^^^-^  ^^Coiz 

increLId  in  Ze       V?  ^^"^  "^"^"'^^^        veins  were  not 

thTZrZl  tLL^^^^^  was  any  change,  they  were  a  little  smaUer 
i-nan  normal.    Ihere  were  no  hajmorrhages  or  white  snots  i  *f 

power  in  legs    tW  w  (December  16,  1880)  he  had  fair 

stand  4h  h^'baL  feeHLTl  ''^'Y''''''  ^^^^      ^^^^  ^ven 

-ore  than  norn^aT   SLZ^to  -^Jed  a  Kttle 

legs  and  tnmk  upp  ^4*^0;        """'^  everywhere  on  the 

was  everywhere  3ly  Z^f  "ZT^  '^'t'  ^"'^'^^  ^eat 

was  unimpaired.  -^^e  imee-jerk  was  lost.    Sexual  power 

graltu-'iSuat^Wm     '  ?T";  ^^^^"^^^^  =  ---sed 

before  botk  eves  and  h  w  "^7    '  "^^^^^^^  ^<^^^^d  to  drop 

eye."  This  con Wd  t  the  St'  ZT^l^  '  i  ^'^^'^ 

almost  entirely.    When  ten  Z  .     1  ^^^^^ 

diameter,  no  action  t  lU  'We  ioSir"  1?'^''  ' 

the  left  less  readUy,  bitt  sligX  °  ^        T '^^^^^^ 

only ;  L.     and  ^.    The  strongest  greerand 

could  not  recognize  any  green  as  such  hn  t  ^!         i  «°^"«ed.  He 

and  a  strong  fed.    Th^temporrh^H"  f  ^r^^^^^^ 

bhnd,  the  limitation  passing  throuo-h  the  fiv^^l       f  oompletely 

line.    The  nasal  haS  was^ppareTtirnnS^^^ 

very  grey,  but  the  edges  a  little  less  sharp  th  u     ,      i  " 

and  tlie  substance  of  tl.c  disc  presentoTa  so^  Z  f ""''"^'^'y' 

1  itsentca  a  soH-looking  opacity,  so  tliat  in 
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the  centre,  although  the  excavation 

somewhat  obscured,  aud  the  lamina  cnbrosa  was  not  v  sible.  Vessels 
n-f  normal  size  The  left  disc  was  similar,  but  less  grey. 
^'src"te  the  vision  in  the  left  eye  has  gradually  de  — ^ 
and  the  loss  has  invaded  the  fixation  point.  Otherwise  the  field  remains 
^m^ted  nthe  nasal,  but  lost  on  the  temporal  side,  the  limitation  beiy 
rr^  riTia-  16  V  108.  YeUow  and  blue  are  still  recognized:  their 
Ltrrers!ScaU  tatfor  yellow  being  eonsiderably  smaller  than 
for  blue  He  can  no^  only  make  out  the  letters  of  No.  50  test-type  at 
four  inches. 

C\SE  56  -Sclerosis  {lateral  and  posterior)  of  spinal  cordj  central  am- 
hkiopiaj  congestive  atrophy  of  discs,  probably  axial  neurit. sj  moderate 

^''mL^;:fj:-C.,  aged  forty.    During  childhood  a  -ere  flness^ -P" 
pos  d  to  have  been^  meningitis.    No  venereal  affection.  Masturbalaon 
in  youth    Married  at  thirty-three,  and  since  then  sexual  power  defi- 
2nt     At  thirty-four  he  had  to  "  fall  out "  in  marching  as  ajolunteer 
on  account  of  a  ludden  sensation  in  the  back,  as  if  some  one  had  throvni 
cold  water  on  it;  the  sensation  soon  passed  away,  and  did  not  reti^n 
It  thii-ty-five  he  found  some  failure  of  walking  power,  which  slowly 
fncreased,  but  a  year  ago  (at  tliirty-nine)  he  could  walk  two  miles^ 
Recent  failure  of  'sight.    A  moderate  smoker,  three  or  four  Pjes^ach 
evening,  none  during  the  day;  not  amounting  to  more  than  thiee 
(iiiarters  of  an  ounce  of  "bird's-eye"  per  week.         ,     ^    ,  , 
^  Vhen  he  came  under  observation  he  could  walk  only  a  hundred  yards 
with  a  stick.    Power  in  the  legs  was  considerably  deficient ;   the  knee- 
ierk  was  excessive,  and  foot-clonus  well  marked  in  each  leg  Unstead- 
iness in  standing  was  in  excess  of  the  loss  of  power,  and  he  was  q^te 
nnable  to  stand  with  the  feet  together  and  eyes  closed  ;  his  feet  then 
nresenting  the  irregular  muscular  action  seen  in  ataxy.    Sensation  was 
'nc^mal,  and  he  had  at  no  time  suffered  from  pains,  ^^efi-  action  W 
the  sole  was  more  active  on  the  right  side  than  on  the  left ;  the  tiunk 
reflexes  were  absent.    His  arms  were  strong  and  steady  but  movements 
of  his  head.  Hps,  and  tongue  were  attended  with  considerable  tremoi-^ 
Sphincters  ;naffected.    Memory  had  failed  slightly ;  he  was  occasionaUy 
depressed  ;  no  sign  of  optimism  or  delusion  could  be  ascertained. 

!E'ves.-Pupils  smaU,  acting  to  light.    Vision,  R.  ^,  L.         leias  . 
Peripheral  limit  normal;  each  presented   a   central  scotoma,  trans- 
versely oval ;  that  in  the  right  eye  had  the  fixing  point  for  a  centre 
and  extended  as  far  as  the  blind  spot,  and  the  same  distance  on  the  inner 
side  •  that  of  the  left  eye  extended  from  the  fixing  point  to  just  bey ona 
the  blind  spot,  but  not  to  the  inner  side  of  the  ^^^S  P^/" 
for  red  and  green  was  rather  larger  than  for  white  light,  but  couici 
Bot  be  ascertained  with  exactness,  because  there  was  some  general 
loss  for  colours,  e.g.,  green  could  only  be  seen  when  so   arge  m  area 
that  the  central  loss  could  not  be  defined  with  it.    Loth  oplio  m^^- 
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were  grey  and  hazy,  ^vith  blurred  edges,  but  the  arteries  were  not 
reduced  in  size. 

REMABKs.-The  patient  was  probably  suffering  from  combined  lateral 
and  pos  erior  sc  erosis,  with  some  cerebral  degeneration.    The  central 
loss  of  vision  and  ophthalmoscopic  changes  point  to  an  axial  neurit 
The  combmation  of  spinal  disease  and  central  amblyopia  is  extremely  rare 

mo  -P      I  T!^  ^  ""^^  '^^'1  t'le  tendency  to  atrophy 

more  marked  than  is  commonly  seen  in  tobacco  amblyopia.  ^ 

avsE  57.-^co;-6m^^c  ancemmy  retinal  /ta-morrhar/es  ; 
1S80  hv  r^''^''^       "/'"^  thirty-three,  widow,  seen  December  30 

were  sever!  nf  ^  ^  ^  subcutaneous  extravasation.  There 

were  seveial  of  these  spots  about  the  ankles,  and  in  front  of  ih.  ^r^ 

Eyes. — Vision  normal  with  eaob  pvp     Tt,          ■  \  j. 
and  inner  side  of  the  ontr^rllr     ^    ,  ^^5'^'  *°  ^^^^r 

aeross  an  artery  and  ve^^^  '7''  '  °™  hemorrhage,  lying 
The  heemorrhage  was  s triatd  ^""'^^^-^  -t-mity  unaltered' 
layers  of  the  retina  1  itl  S'l  t  '^^^'^'^^  ^  ^u^evUi^l 
having  a  somewhat  tan  i..  "  ''''  '  '"^'^^  extravasation, 

and  Ire  unTfo m  ceXe    S  TTT""  ^"^^  ^  ^arke; 

the  disc,  there  was  a  v  rv  We  hi      T''  ^'^^  ^^^e  of 

;Uamete;,  dark  t^^^T  1 

this  were  a  few  minute  white  dots     D,Wi      ,  ^  the  centre  of 

long  .Wated  ^..^onU^^tJ^^^^.y  ^  J^^^^  a 
^ith  the  course  of  an  artery.  There  ,er.  1  .1,  P"'"''' 
The  optic  <li,c  in  each  eye  was  q,„,o  „„S  ''™'>"''>S-. 

cubtt^^.ttrwht'Tto'™  7'-,°'  C'^^"."""  1." 

ne  red  c  r/ul;  t  o  4u  formed  r""'*;"  ""j""'  «"'• 
.».ncr.    .X  .h,te  c.,,„,ct  tTlrS  Tat  .i™! 


346  MBDICAT,  OPHTHALMOSCOPY. 

none  larger  than  the  red,  and  many  much  smaller.     UHne,  sp.  gr. 

1008,  acid,  no  sugar  or  albumen.  c.^.       f  ^,-\rr.\Hpi\  her 

She  left  London  next  day,  and  Dr.  Grainger  Stewart  admitted  her 
into  h  EdinLrgh  Royal  Infirmary  a  few  days  later.   From  some  notes 
wSi  which  he  ha!  kin4  f-nished  me,  it  appears  that  on  her  admission 
January  6,  1881,  her  general  condition  was  nearly  the  same  as  above 
noSd,  but  her  temperature  was  100  6°  F.,  and  she  was  generally  dozing 
Z  l   emi-torpid  condition.    The  slightest  motion  caused  shortness  o 
ireath.     Spots  of  two  kinds  were  noted  on  the  skm:    (1)  Papular 
elevations  with  a  congested  area  round  them,  uot  becoming  vesicular  o, 
pustular,  ou  the  neck,  face,  and  left  arm  ;  (2)  purplish  blood  extiavasa 
tions  from  \  to  f  inch  in  diameter  .on  neck,  forearms,  and  knees. 
iLmorrhages  were  still  present  in  the  retina.    Tinnitus  and  some  deaf- 
nets     The%ed  corpuscles  had  faUen  in  number  to  ^^92,000  per  cubic 
miUimetre  (16  per  cent,  of  normal) ;  thewhi  e  corpuscles  were  36,000  pe 
cubic  millimetre,  or  1  to  22  red.  The  haemoglobin  was  about  18  to  20  pei 
cent.    During  the  next  fortnight  the  patient  graduaUy  became  weak  r 
the  temperature  varied  between  100°  and  104°,  being  --J^ ^  J^^^^ 
morning  than  in  the  evening.     The  pulse  was  from  108  to  120  She 
fainted  on  one  or  two  occasions.  Sight  became  impau-ed.  On  Januaij  2-, 
the  blood  was  found  to  contain  only  701,000  corpuscles  per  c.mm.  14  pei 
cent,  of  the  normal),  the  leucocytes  being  still  1  to  22  red.    The  h.mo- 
glbin  was  14  per  cent,  of  the  normal.   The  weakness  and  paUor  became 
!till  greater,  and  the  patient  died,  apparently  of  exhaustion,  on  January 
26,  the  temperature  having  fallen  below  100°  on  the  las  day  of  life. 

Kt  the  post-mortem  examination  it  was  noted  that  the  paUor  of  the 
whole  body  was  extreme,  and  there  was  slight  cedema  of  the  feet,  lie- 
ne'  th  the  skin  was  a  thick  layer  of  fat.     The  -b-cai-tilag.s  were  calci- 
fied.   On  the  posterior  aspect  of  the  periosteum  there  was  an  oval 
elevated,  sage-green  area  measuring  3^  by  2  inches,  apparently  chiefly  in 
Ihe  periosteum      Corresponding  to  this,  on  the  anterior  surface  of  the 
ternum  was  a  similar  patch,  smaller  in  extent.    The  appea.-ance  was 
aWt  as  if  the  periosteum  were  infiltrated  with  pus,  but  the  tissue  was 
W  and  inelaJc.    On  the  posterior  surface  of  the  -anubiuum  sterm 
there  was  a  small  patch  of  the  same  kind ;  another  simdar  d  posit  in 
the  ceUular  tissue  in  front  of  the  pericardium, 

the  periosteum  of  the  ribs.     The  heart  weighed  13  oz.  ;  on  " 

face  were  numerous  petechial  ^^-^^^^'^-^^Y''^  ^^Xl'l^^^^^ 
were  found  in  the  endocardium  of  the  auricles.    Ihe  blood  in  the  hea^t 
was  extremely   pale  and  watery ;   the  clots  remaAably  firm  The 
muscular  fibres  in  the  columnar  carneee  and  papiUary  muscles  pie 
sented  extreme  fatty  degeneration;  that  of  the  substance  of  the  wa 
Ts  little  changed?   The  lungs  were  pale,  and  there  ™  — 
extravasations  in  the  visceral  pleurec  and  pulmonary  substance     Ln  e 
healthv  3  1b.  11!  oz.;  spleen  4^  oz.-at  anterior  margin  v as  a  smai 
weShaped  tumour  the  size  of  a  pea.    Kidneys  6^  oz.  each,  extremely 
;uSiic     There  were  numerous  haemorrhages  beneath  the  pentoiieum, 
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into  the  retma3  were  found  post-mortem.  "^lua^es 
Cas^  o8.~  Umlateral  loss  of  sight,  coming  on  with  severe  miin  ami 

time  h^^tT..  I,  ^^^^'.a^d  recm-ring  from  time  to  time.  At  no 
time  had  there  been  any  optic  nemitis.    Neither  in  her  history  nor  ^n 

On  i^ovei^^^  18-9  shT^"'  ^"''^  '^"^^^^'^  ^^^^^^  p''---- 
side  of  Z  r  ;  ''^^        neuralgic  pain  in  the  left  eyebaU  and  left 

nd  o^^fe  nth  ;      f  "7  "^"^'"^  ''^  exposure  to  c  d 

of  the  W     ArrThfsIt  fe"'"  l'  '"i  '^'^  7"  ^^^^  ^ 

1  qtl,        1        i  *  lessened,  and  on  the  16th  had  ceased    On  thp 

perception  of  lis'ht  wbiVh  Tn...  vision -K.  i,  hemiopia,  L.  no 

1      P  iuu  oi  iignt,  wnich,  however,  causes  a  dim  sense  of  min    n./.^/  ? 
moscojnc  examination  ~Vi   normal  •  T    ^l.-o-T.^  ?^ 
ohscui-ation  of  the  ed-e  and  a  itl.  '     f      ^  ^'^'""'^  optic  neuritis, 
the  physiologicarexcavatrn  ^1,7"^''^'  ^''^       ^"""S'^^  ^o  lessen 
ext^vfsated^loor^J^^^^^^^^^  fZ 

theLiritis  hrd  gxel  lT  ^c^rd    ^t"^  -.^^^--n.    The  next  day 

hypodermic  in  ectio^fof  mornh  !  '^JH/^'r"'  ''^"^  "^^^^^  ^-^-^t 

noted.    MercuVSb  en and  t^^^^^^     1       !^^*  ^^^^^^ 

hecame   affected   and  the^S  lel  if  7' 

between  100  and  101 -o     For  a7JTT  \    The  temperature  varied 

the  external  rectus     A  few  dnv  7f    T  ^'''f, ^^^'-^^  "^'^^'^^'^ 

celling  less.    Some  ti  ^n  rcU  il t/  ''^  '"'"^  l"-^^^^"'  ^'^^ 

by  December  6  did  not  reach  00  even  at  n  t^^^^^  .1^""^^^'  '^"^^ 

not  more  swollen  than  when  first  seen  bufth.  \\\^'^f'^'  then 

retina  had  increased  and  broken  up  n  o  ™„hr  dt     f  ? 

the  sight  of  the  right  eye  began  to  fail  and  i 

The  fundus  was  nofmal.^fte?  this  dattC  w  A^^^^^^^^^^ 

The  neuritis  in  the  left  eve  subsidofl  in    .^^^  S^™^^^'^^ ™Pi-ovement. 

with  small  arteries.  The^  Xe^ titn't  rjcTit:^^^^^^^ 

Vision  improved,  but  only  up  to  the  point  of  n  ]  '^''^PP''"'^^- 

action  of  the  pupil  returned.'  In    um  ! U  ovHl  '"^ 

Tiu  light  eye  also  some  improvement 
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took  place,  so  that  she  becaxne  able  to  read  a  n^edium  type,  but  ™n 

totwTv:  witb  a  descending  ^^^-^^^-^t^^^:^^^^^^ 
nature  was  obscure  tbe  tberapcuUc  effe^^^^^^^^   -git  o' tie  rigbt  eye 
diagnosis  of  syphilitic  mischief,    ^be  failure  ot  s  g 
wf,<,  nrobablv  due  to  an  extension  of  the     tag  ena  ox 
r  to  tt l-ht  nerve,  perhaps  by  an  ascent  to  the  chiasma. 

Case  59  -Faihu-e  of  sight,  with  concentric  limitation  of  JieUs  after 

Dr.  Terapest  A^d-on,  o^^^^^^^^  ^   P^^^  ^^^^^^ 

December  11,  1878,  J  ^  ^^^^^  j^i^^elf  lying  on  the 

gradual  failure  of  sight^  refraction  was  very 

seen  vision  was  U.  ^'  L.^^;^^  ^^^^  or  nearly  so,  to  the 

slight  astigmatism.    The  riglit  neia  w  , 

in^er  side  and  above,  but  was  l^'fl^'^'^^lilltLvo^tto  the 
helow  not  extending  --  th^^^  IT^^J^ ^^^or!  restricted, 
normal  boundary.    In  the  ieit  eye 

Both  optic  f-/Std  jl°"eZ/«  Sltio?o£  tS  vessels, 
fe/^  MJiiA  symptoms  of  ataxy,  jieiajy 

for  green  lost.  Small-pox  at  twelve,  and 

Abel  B.,  aged  fifty.    No  bi^t^^y  °3       ,     j,^^.  ars  the  sight 

ever  since  the  right  eye  had  of  any 

of  the  left  eye  had  been  graduaUy  failing,    -tie  was 

under  favourable  conditions     On  the  ^^^^        ^.^^^  ^^^^  for 

stimulation  of  the  skin,    iowli  j  +1,^  v^o-ht  naler  than  the  left : 

not  lost.    Both  discs  grey,  sharp-edged,  the  light  Vf^^^ 
vessels  a  little  narrowed,  especially  m  the  left  o^  e.    \  .,  c 
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a  th  '  .  •  °^  ^'^^  fi^i-i  «^«ept  apparently 

vifh  rT  ''''''f  Pajt-possibly  due  to  nose.  Colom-Vision :  Tested 

with  Holmgren's  wools,  he  matched  the  pale  green  with  a  e-rey  a  ninl 
and  a  bnght  green.    Nevertheless,  he  recognfzed  every  red  as"^;!!'  hut 

was  WedliTd"'  r\  -^'^  ^''^  ^'^'^^  ^^  ascertXed;  i 

wToS  ^Ltl'^f      '  ^""^^^^^-^'i      a  small  area  around  he 

a^lir      p  ^1  °'  ^"'"^  '"^'^       ascertained.    The  perception 

of  yellow  and  blue  appeared  to  be  normal.  peiception 
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TH.opKti.almoscopic  illustrations  contained  f^^^^;]] 

3,  &  5,  ri.  vi.  ri^  however,  the  drawings,  although 

image.    In  some  ot  the  otlier  ngures,  ,  reduced  in 

of  the  erect  image  and  made  on  a  1-^^  J^;^tLs  of  th  inverted 
the  photographic  reproduction  nearly  to  the  dimensions 


image. 

PLATE  I. 


tributed  over  the  disc,    ine  ea^u  especiaUy 

JeL...    The  uniform  red  tint  is  as  ^l^XZlllT^t^^ 
method.    The  sclerotic  ring  is  visible  on  the  left  (temporal)  , 
Ivhere  else  is  the  boundary  of  ^^^^'^  ^  the 
of  the  veins  is  very  conspicuou  ,  and  there  is  w  ie^ous 
vessels,  arteries  espeeiaUy,  m  the  centre  of  the  disc,  ^eiy  c  i 

"-ted  nearly,  hut  not  ^lite,  the  sa-e  appearance 
and  after  a  few  weeks  its  congestion  lessened  much  more  than  that 

&  ^.-Commencing  optic  neuritis ;  "  congestion  mth  <.dema;  " 
prohaUe  cerebral  syphiloma.    Left  eye. 

The  patient,  aged  twenty-five,  had  had  a  hard  chancie  at  ^ 
snbs'  Aly  -aull  nodes;  ^-ttack  «f  r^«^ 
threefand  headache  and  convulsions  for  six  months.  ■^^^S-^J'^ 
fSl  Uured,  but  other^vise  normal.    The  appearance  of  the 
shown  in  the  figures. 
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numerous.    The  retiiml  .rocd         7  ^^^^^  ^^^'^^  ^•^•e  most 

eme.,enoe  in  tL  tTdl^^^^^^^^^  Tt^^  ^T^^  to  their 

rather  too  smaU.)  ^^^^  ^^^^^'^^^      tte  figure  are 

Halo  is  seen  as  a  strkted  M  ^o^tere  be  seen ;  the  pale 

completely  veilin^^au  SL  t  t'"^'  ^^^f  «^  opacity, 
the  only  indication  of  the  posit L  ^^^^-^.-^-^  in  the  eentre  S 

abruptly,  except  above  Sh^of^t?\^''\  -^^^  °P^^^ty  ceases 
the  vessels-the  pale  reflectL  JogS  J  i^  tbT  P^-s 
veins  are  a  little  larger  than  normal    flL  f  ^lie 

swelling,  but  the  prominence  bX  'sh'ht  Z'^^"^  °^  '"^^ 

only  a  sUght  diminution  of  tre  c°entrfl  If  .  ""^r^  Plane  causes 
swemng  is  steepest  on  the  tempozll  sit  11;  T^^  '^^^  '^'^ 

ve^^  forms^a  conspicuous  cxn  Jdol  t  l^d!  ^'        '^"^  ^  ^"^^^ 

FiTsT  6^"n        oolour-vision  normal.' 

«/>-o.72S:. ----  ^'^'•^^^ 

of  the /ace.    (Case  8,  p  277  )     '  ^       ^'^'''''''''0  in  the  riyU  side 

onSs;s:frz:ii^r^«— ^  The 

prominent  swelling,  the  centr-e  of  U  jf  it  rS  "thTT'  ^  ^'""^^^^^ 
the  sloping  side  greyish.    The  veins  ?  '  *^'^°"t^^  P^rt  pale,  and 

com-se  down  the  sides  of  tL  sXf  Tl    ^°^^P^-°"«  as  they 

middle  of  the  sweUing,  their  tlrm^!;-  ^^7.^^™°*  be  traced  to  the 
centre.    The  arteries  cfAnot  be  rerl^^^^^     l^^  ""'"'''''^  ^  red 
only  beyond  its  edge,  where  theJTaratoIa^'  '^^^ 
they  are  rather  too  narrow. )  "^''^  ''"^''e-    (^n  the  figui-e 

(-^«e.orit:;r^^^^^^  ^:  ;:^Z2:''''Tf'"' 

curves  of  the  veins,  and  so  great  was  -t  S^'lVJ"*  I'  ti^o  ■ 

distinct  without  a  correcting  lens  the  tn^  ;  f/  fundus  was 

«een  with  +  2  diop.    The  centre  i  .       '""'^S"  be 

the  outer  part  redcLh-gre;rs^LV^  a  fine  stipp^' 

and  being  numerous,  are  no  doubt  consider^?,  "°r«^«l. 
prominence  of  the  swelling  their  reVe  Jl  f/^  t^>^^^-     Over  thc^ 
the  vessels  appear  dark,  as  they  pass  down  fb''  ^ 
Beyond  its  edge  several  of  them  are  pai-tiaUv  c  'i 
the  substance  of  the  retina  before  a?s^^lin/r°'''^i^     ^^^^  ^^^P  i^'o 
fundus.    Towards  the  slightly-depress  d  It""'.?'^  ''''''' 
tissue,  some,  as  the  lower  vLs?^^  ,^^^^  ^^e 
-slight  cuiwe,  in  which  their  centra  r^^S^T''  ^'^^^7  '^fter  a 

lenection  is  again  lost.    One  or  two 
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there  .  bright  reflection.     O*"'        "  <„„tre  of  the  dise  w 

ti.,„e,  and  only  appear  ^'y^-^^f^.^lJ^Zl  or  macular)  .ide  of  the 
a  small  oTal  white  spot.  On  «">  n„m  i  i  „„stbcuig 
disc  the  red  of  the  choroid  is  v^«l  b>  a  -  -  ^^^^  j^^,,, 

concentric  to  and  adjacent  to  the  ea„e  o 

the  folds  into  which  the  /'''"^(''''''"'''"^a.  edee  of  the  choroid 
thrown,  in  ccnsciuenceot^i^  top^^^^^^^^^  ,i 

—partial  detachment.    (Compare  ri.  ia. 

but  considerable  concentric  limitalaon  of  the  field. 


PLATE  II. 

From 


„  ome  of  local  A-«»c  »..»»».<•>,  "  .*.;*""f«  J,,,     (Case  2,  p.  266.) 
„.>o».  »,  Sty  a        ™;mW  witiU  soft 

The  position  of  the  disc  is  occnpie    ^     i  ^^,^^3  ^till  remams.' 

edges  and  depressed  centi.  m  wbi.h^  ^^^^ 

The  area  of  the  BweUing  -  ^ons^^^^^  f^^  ,,^^es  formed  hy  the 
prominence  is  considerable  ^^^^  J^.^i        slightly  concealed 

veins  as  they  course  down  its  sides   je  ^^^^  .^raight 

beyond  the  edge  of  tte^weUmg  Jhe^^^^^^^^^^^ 

course. 

Both  veins  and  arteries  .  «  ^^^^ 
The  veins,  on  the  fundus  ^^^^^fjl^'^^^^^^^^       „.uch  smaller. 
r;t:^rSa^-d,  a^/oC  can  only  he  traced  as  fin.  Hues. 
Yision  0.  ,  .,.     .  rJpnrina  from  the  upper  half 

^&er  half  of  the  disc  .  — ^^r^^^^ 
sweUing  of  moderate  P-—  ^^^^  — f  the  disc- rather  more 

is  partiaUy  ^^^^^'^^'l^'J a  fiUed-iu"  look,  heing  occuned  hy  new 
than  haU-is  clear,  hut  has  a     fiU  d  m        ^,  ^^^^^^^ 

tissue  of  a  pale  gj'^y  ^      ^he  arteries  are  partially  concealed 

round  the  upper  edge  of  the  d^sc     Uie^^^^         .^^  ^„th 

by  the  new  tissue;  they  ^ppe^j  ^™  er  tissue.     Similar  white 

re  mtkX^itS:  o^Ltrtl         vessels,  which  can  scarcely  he 

0.  the  ner.e  ....    X./.  ey.   (0-^^     3120^^^^^  ^^^^^^ 
The  disc  presents  an  ^on  gvej  ^^^'^  ^    ^^^^^^  eup,  grey 

iu  the  outer  part,  hut  °^°"led  at  the  hottom  ot 
flake-like  spots  ^^ing  separated  hy  the  wh_ite  trabe  ^.^^ 
crihrosa.    The  central  cup  is  deep  and  wide  J- 
visible  in  almost  the  whole  cu-cumference  of  the  disc. 
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present  no  reduction  in  size.  They  are  distinct  to  their  emergence. 
The  veins  join  to  form  a  trunk,  which  can  be  seen  dimly  as  it 
passes  down  into  the  substance  of  the  nerve  in  the  central  cup.  Along 
one^  artery,  which  passes  downwards  and  crosses  two  veins,  white  lines, 
indicating  the  position  of  the  wall  of  the  vessel,  are  distinct  against  the 
darker  veins.    Vision  0. 

Fm.  4.—Atropht/  of  optic  disc,  of  six  years'  duration,  secondary  to 
pressure  on  otitic  commissure  after  previous  slight  damaqe  hi  neuritis 
Might  eye.    (Case  6,  p.  273.)  "  "  ' 

To  indirect  examination  the  disc  appeared  white,  but  on  direct 
examination  it  is  everywhere  of  a  faint  greenish-grey  tint,  strongly 
marked  at  the  bottom  of  the  central  depression.  The  veins  and  arteries 
are  of  nearly  normal  size.  The  edge  of  the  disc  is  a  Kttle  ii-regular  in 
shape,  and  the  appearance  of  ii-regularity  is  increased  by  a  narrow 
zone  of  atrophy  of  the  choroid  on  the  temporal  (left)  side,  within 
which  pigment  is  accumulated  in  a  narrow  line  at  the  edge  of  the 
disc  This  IS  probably  a  relic  of  the  attack  of  neuritis,  and  so  also 
IS  the  appearance  of  white  lines  along  the  lower  vein;  the  latter  was 
much  more  conspicuous  soon  after  the  neuritis  subsided.  The  disc 
has  a  "  iiUed-in"  look,  the  excavation  being  slighter  than  in  the  case 
of  simple  atrophy  shown  in  Figs.  3  &  6,  the  lamina  cribrosa  being 
visible.    Vision  0.  ° 

¥m.  ^■-Atrophy  of  the  left  optic  nerve  in  a  case  of  cerebral  disease, 
ca«««5r  fe/^  hemiplegia,  amaurosis  of  left  eye,  and  loss  of  the  left  half 
of  the  field  of  vision  in  the  right  eye.    (Case  30  p  311  ) 

The  disc  appeared  white  and  sharp-edged  to  the  indirect  method,  but 
by  the  direct  method  is  pale  grey.  The  tint  is  pale  and  uniform  in 
^e  outer  part,  and  m  the  centre  there  is  a  deeper  gi-ey  mottling 
mthin  the  lamina  cribrosa.  The  edge  is  clear  and  shaTp "  aH  round. 
On  the  temporal  side  (to  the  right)  is  a  little  accumulation  of  pigment. 
The  veins  and  arteries  are  of  normal  size,  and  can  be  traced  to  the 
bottom  of  the  large  central  cup.  A  smaU  vessel  passes  on  to  the  disc 
from  the  choroid,  and  thence  on  to  the  retina.    Vision  0. 

Fig  Q.~Atrophy  of  the  optic  nerves  of  three  years'  duration  in  a 
patient  presenting  slight  spinal  symptoms  {rheuLtic  paTZ  L 
darUng  pains  in    back,  satyriasis,  and  excessive  IcneJ'.Jerk).  R^M 
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PLATE  III. 

Figs.  1  &  2.— Right  and  left  optic  discs;  caries  of  sphenoid  bone,  with 
secondary  meningitis.    (Case  1,  p.  264.) 

Fig.  1. — Right  optic  disc.  Characters  normal.  Outline  clear  ;  central 
cup  deep  ;  vessels  lost  to  view  as  they  pass  down  its  sides.  The  termi- 
nation of  the  vein  can  be  dimly  seen  in  the  middle,  beneath  the  nasal 
edge  of  the  hollow.    (Vision  normal.) 

Fig.  2.— Left  optic  disc.  Well-marked  neuritis.  Edge  of  disc  in- 
visible ;  concealed  by  a  reddish-grey  swelling,  which  extends  beyond  the 
normal  limits  of  the  disc.  The  central  cup  is  encroached  upon  but  not 
quite  obliterated,  a  small  area  of  white  reflection  from  it  being  still 
visible.  Vessels  of  normal  size.  The  veins  emerge  from  the  central 
depression ;  one,  which  passes  directly  upwards,  being  partly  concealed 
at  its  emergence  ;  they  present  conspicuous  curves  and  lose  their  central 
reflection  as  they  course  down  the  sides  of  the  swelling.  The  arteries 
present  a  straighter  course,  but  cannot  be  easily  distinguished  upon  the 
papilla.  The  degree  of  swelling  is  moderate  ;  it  presents  fine  striation, 
partly  due  to  minute  radiating  vessels  and  partly  to  the  nerve  fibres. 
(Vision  quantitative  only.) 

Fig.  3. — Descending  neuritis  in  cerebral  tumour.    (Case  3,  p.  268.) 

Right  optic  disc.  Outline  recognizable  on  the  temporal  side,  although 
not  sharp;  concealed  on  the  nasal  side.  Tint,  greyish-red,  finely  striated. 
Swelling  distinct  but  slight.  Veins,  of  normal  size,  lose  their  bright 
reflection  on  the  sides  of  the  swelling  and  are  concealed  just  beyond  its 
edge;  one,  which  passes  downwards  and  to  the  right,  is  concealed  near  the 
middle  of  the  papilla  by  a  white  opaque  spot.  The  arteries  are  narrow, 
and  near  the  middle  of  the  papilla  are  bordered  by  white  lines.  (Vision 
could  not  be  ascertained.)  For  the  microscopical  appearances  at  a 
later  stage,  when  the  inflammation  was  greater,  see  Plate  XII.  4 — 9, 
and  XIV.  1. 

Fig,  4. — Optic  neuritis  in  cerebral  tumour;  tubercular  masses  in  cere- 
bral hemispheres,  cerebellum,  and  the  other  eye.    (Case  5,  p.  272.) 

Left  optic  papilla.  Disc  concealed  by  very  prominent  swelling  with  a 
marked  central  depression.  Veins  large,  and  form  conspicuous  curves 
as  they  course  down  the  steep  sides  of  the  swelling,  some  being  even 
lost  to  view  in  their  course  on  account  of  the  steepness.  Beyond  the 
edge  they  are  obscured  for  a  short  distance.  Arteries  partly  concealed. 
Minute  red  stippling  of  swelling  but  no  hasmorrhages.  Much  white 
tissue  about  the  vessels  in  the  central  depression.  Vision,  slight  failure 
only. 

Ftgs.  5  &  6. —  Optic  neuritis  in  traumatic  meningitis,  and  after  recovery. 
Right  eye,    (Case  mentioned  on  p.  160.) 


PLATE  III. 
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Fig.  5. — Appearance  ten  days  ajter  the  injury.  A  pale  rod,  striated 
opacity  conceals  the  whole  disc,  the  edge  being  nowhere  visible ;  promi- 
nence slight  but  distinct.  The  central  cup  is  not  quite  obliterated  ;  its 
white  reflection  is  visible  at  the  bottom  of  the  central  depression.  Veins 
of  normal  size ;  the  upper  branches,  where  the  swelling  is  greatest,  lose 
their  reflection  at  the  edge.  Arteries  of  normal  course.  Vision :  no 
evidence  of  impairment. 

Pig.  6.- — The  same  disc  a  month  later,  presenting  normal  characters. 
Edge  clear  and  fairly  sharp. ;  sclerotic  ring  visible  on  nasal  side  (to  the 
right.)  Centi'al  pit  clear  and  apparently  normal ;  steep  on  the  temporal 
(left),  sloping  on  the  temporal  side.  The  edge  of  the  disc  is  seen  by  its 
relation  to  the  vessels  to  be  considerably  within  the  limits  of  the  swelling 
shown  in  the  preceding  figure.  The  vessels  have  a  normal  course. 
Vision  normal. 


PLATE  IV. 

Figs.  1  &  2.—  Optic  netiriiis  in  a  case  of  prdbahle  syphiloma  of  hrain, 
and  dibc  afUr  recovery.    Right  eye.    (Case  7,  p.  276.) 

Fig.  1. — Inflamed  2^ apilla.  Disc  concealed  by  a  prominent,  red,  striated 
swelling  about  twice  the  normal  diameter  of  the  disc.  A  slight  central 
depression  can  be  seen.  The  veins,  not  larger  than  normal,  appear  dark 
as  they  pass  down  the  sides  of  the  swelling.  A  white  patch  lies  across 
and  conceals  one  which  passes  downwards.  On  the  lower  part  of  the 
swelling  is  a  small  haemorrhage.  Vision :  No.  1  Jager  at  six  inches  with 
a  little  difficulty. 

Fig.  2. — The  same  disc  three  months  later,  presenting  very  little 
trace  of  the  preceding  inflammation.  Outline  quite  clear  and  sharp ; 
sclerotic  ring  distinct ;  no  disturbance  of  adjacent  choroid.  Central  cup 
small  but  not  apparently  "  fiUed-in,"  as  the  veins  can  be  traced  down  its 
sides  to  their  junction  at  the  'bottom.  Some  of  the  arteries  on  the  disc 
are  accompanied  by  white  lines,  especially  one  which  cm-ves  downwards. 
A  comparison  of  the  vessels  with  that  in  the  last  figiire  will  show  how 
much  they  were  altered  in  their' course  by  the  swelling.  (A  vein  which 
passes  upwards  and  to  the  left  has  by  an  error  been  drawn  as  an 
artery.) 

Figs.  3  &  i.— Optic  neuritis  from  cerebral  syphiloma,  and  same  disc 
after  the  subsidence  of  the  neuritis.    (Case  9,  p.  278.) 

Fio.  3.— Inflamed  papilla. — Disc  concealed  under  a  swelling  of 
moderate  prominence,  and  about  twice  the  diameter  of  the  normal  disc, 
concealing  the  veins  and  arteries.  Colour  red,  and  finely  punctate  in 
the  centre  ;  greyish-red  and  striatqd  on  the  peripheral  portions  of  the 
■swelling.  The  central  reflection  of  tlie  veins  is  lost  as  the}-  slope  down 
the  sides  of  the  swelling.    Veins  a  little  larger  Ihtin  normal  ;  arteries 
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nearly  of  normal  size.  One  vein,  wliicli  oonrses  from  below,  passes  over 
the  disc  more  superficially  than  the  others  and  presents  a  double  curve. 
Tliere  is  a  small  hfemorrhage  in  the  centre  of  the  disc,  and  a  faint 
white  spot  to  the  right  of  the  centre. 

Vision  =  Xi       Tt)-    I^'ield  normal.    Blind  spot  double  noi-mal  size. 
(Fig.  9,  p.  58.) 

Fig.  4. — The  same  disc  two  months  later.  Neuritis  gone  ;  outline  of 
disc  clear  in  whole  circiimference.  There  is  a  fringe  of  pallor  beyond 
the  nasal  edge,  to  the  left  (atrophy  of  choroidal  pigment).  Tint  of 
disc  normal,  hut  too  uniform,  and  the  disc  has  a  "filled-in"  aspect, 
the  two  lower  veins  being  narrowed  and  partly  concealed  by  new  tissue  at 
the  centre  left  by  the  inflammation.  The  normal  central  "  cup  "  is  being 
re-established,  as  shown  by  the  ciu've  at  the  central  end  of  the  lower 
vein  ;  the  bright  reflection  is  lost  as  the  vein  curves  dovni  the  edge  of 
the  cup  ;  at  the  centre  it  is  still  almost  concealed.    Arteries  normal. 

Vision  the  same. 

Figs.  5  &  6. — Suhsidiiui  neuritis  and  subsequent  atrophy  {cerebral 
syphiloma)  ;  jvocass  of  ohliteration  of  vessels.  Left  eye.  (Case  10, 
p.  280.) 

YiG.  5. — Neuritis  subsiding.  A  month  previously  intense  inflam- 
mation with  haemorrhages.  Now  a  pale  reddish-white  prominence 
remains,  with  soft  edges,  paler  in  the  centre  than  at  the  margin.  The 
veins,  large  and  dark,  curve  over  the  side  of  the  swelling,  and  are 
obsciired  ju.st  beyond  the  edge.  The  arteries  are  small  and  partially 
concealed  by  the  new  tissue.  On  the  surface  several  vessels  are  seen  in 
process  of  obliteration.  One,  apparently  an  artery,  ends  suddenly  at  a 
small  extravasation,  and  the  terminal  portion  of  the  vessel  is  very  dark, 
as  if  plugged.  From  the  central  portion  of  the  vessel  two  small  branches 
proceed. 

Vision  0  ;  galvanic  stimulation,  no  eft'ect. 

Ym.  6. — The  same  disc  six  iveeks  later.  The  swelling  has  subsided 
almost  to  the  level  of  the  retina ;  the  siu-f  ace  of  the  disc  is  wliite,  the 
centre  (in  the  position  of  the  physiological  cup)  being  a  little  whiter 
than  the  rest.  Veins  and  arteries  are  somewhat  smaller  than  normal, 
the  latter  especially.  The  veins  have  now  a  straight  course,  and  the 
arteries  can  be  traced,  although  narrowed  and  obscured,  to  their  emergence 
near  the  centre  of  the  disc.  The  small  vein  in  the  other  figui-e  which 
had  a  peculiar  serpentine  course  has  disappeared.  The  artery,  which 
appeared  to  be  in  part  plugged,  presents  a  very  different  appearance. 
The  distal  part  has  disappeared,  and  the  proximal  portion  has  dwindled 
in  size  to  that  of  the  branch,  which  appears  to  he  carrying  on  the  blood 
from  it.    Its  origin  from  a  larger  trunk  is  now  clear. 

yjgion— very  slight  perception  of  light;  retina  again  sensitive  to 
electrical  sti  mul  a  ti  on . 
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PLATE  Y. 

Figs.  1  &  2.— Optic  neuritis  {right  and  Ivft  eyes)  in  cerebral  tumour. 
The  i)atient  (in  the  National  Hospital  for  the  Paralysed  and  Epileptic 
under  the  care  of  Dr.  Hughlings- Jackson),  was  a  man  aged  thirty-five, 
siifPering  from  left-sided  convtdsions,  beginning  with  a  visual  and 
auditory  aui-a  (referred  to  the  left  ear),  and  fi'om  left  hemiopia  of  both 
eyes.  Subsequently  coarse  tremor  came  on  in  the  left  arm,  with  weak- 
ness, which  gradually  increased  to  complete  left  hemiplegia.  The 
symptoms  were  foimd  to  be  due  to  a  tumoiu-  of  the  right  hemisphere, 
ia  the  parietal  and  tempero-sphenoidal  lobes,  extending  inwards. 

Fig.  l.—Zefi  disc.  Inner  half  veUed  beneath  a  reddish  striated 
swelling  of  sHght  prominence,  sufficient  to  alter  a  little  the  course  of  the 
vems,  and  partiaUy  conceal  the  arteries.  The  outer  half  is  much  less 
red,  and  its  outline  can  be  seen,  but  is  soft.  A  flame-shaped  hajmorrhage 
lies  aci-oss  the  edge,  having  one  exti-emity  adjacent  to  a  smaU  vein. 
There  is  another  small  extravasation  near  an  artery  on  the  lower 
margin.    Vision  normal,  except  for  the  hemiopia. 

Pig.  2.— Right  disc  presenting  a  similar  appearance ;  the  inner  half 
concealed,  the  outer  visible,  but  not  clear.    No  extravasation. 

During  about  six  months  that  the  patient  remained  under  observation 
not  the  slightest  change  could  be  seen  in  the  discs  except  the  disappear- 
ance of  the  hasmorrhages.  A  year  and  a  half  later,  two  years  after  the 
drawings  were  made,  vision  had  entii-ely  failed.  The  inner  halves  of 
the  discs  were  stiU  concealed  under  a  reddish  striatiou,  but  the  outer 
halves  had  become  grey,  without  any  redness. 

n^^'i  neuritis  in  a  case  of  cerebral  syphilitic  disease,  causing 

leJt-&uledioeakness  and  convulsions  beginning  in  the  hand.    Left  eye 

Disc  completely  concealed  on  nasal  side  (to  the  left)  whHeon  temporal 
side  (to  the  right)  the  position  of  the  edge  can  just  be  detected.  Swelling 
moderate,  altering  the  course  of  the  veins,  which  can,  however,  be 
traced  up  to  their  emergence  in  the  centre.  The  curve  they  present  at 
t  swelling.  IS  gentle,  but  their  central  reflection  is  lost 

there.  The  more  abrupt  backward  curve  presented,  just  beyond  the  edge 
of  the  disc,  by  a  vein  which  passes  dii-ectly  downwards,  is  apparently 
i  rr   .  an  artery  which  crosses  it,  and'which  a 

httle  above  this  point,  m  crossing  it  again,  has  again  depressed  it.  A 
small  vein  which  passes  upwards  and  to  the  left  (in  the  figure)  is 
concealed  for  some  distance  by  the  striated  opacity.    On  the  upper  edge 
of  the  swelling  .s  a  .small  ha^raorrhngc.    Neuritis  bilateral.  Vision! 
Coloui'-vi.sion  normal.  "  " 
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Fig.  4. —  Optic  neuritis  in  cerehal  tumour,  i^robahly  tubercular, 
causing  left  hemiplegia  and  hemiopia.    Left  eye.    (Case  11,  p.  282.) 

The  temporal  part  of  the  disc  (to  the  right  in  the  figui-e)  is  clear,  its 
outHne  being  qiiite  distinct.  Elsewhere  the  margin  of  the  disc  is  concealed 
by  a  (reddish)  striated  opacity,  of  slight  prominence.  The  veins  are  large, 
and  those  which  pass  downwards  curve  a  little  over  the  edge  of  the 
swelling,  while  one,  which  passes  upwards  and  does  not  curve,  is  con- 
cealed at  the  edge.  A  small  striated  haemorrhage  lies  over  an  artery 
above,  the  striation  being  in  the  direction  of  the  nerve  fibres.  The 
com'se  of  the  artery  is  not  changed.  Below  is  a  still  smaller  extravasa- 
tion upon  a  minute  branch  of  a  vein.  Vision :  No.  10  Jager  at  one 
foot ;  hemiopia  ;  all  colour-vision  lost.  Both  eyes  similar.  The  patient 
improved  under  treatment,  the  disappearance  of  the  neui'itis  being  the 
first  sign  of  the  improvement.  In  a  few  weeks  the  aspect  of  the  discs 
became  perfectly  normal,  and  has  continued  so  now  for  five  years. 

Fig.  5. —  Optic  neuritis  in  cerebral  tumour.  Grlio-sarcoma,  springing 
from  the  membranes,  and  compressing,  without  ravadiag,  the  right  side 
of  the  pons  and  right  hemisphere  of  the  cerebellum,  eausiag  right- sided 
convulsions  beginning  in  the  hand,  and  afterwards  left-sided  attacks 
beginning  in  the  face  ;  weakness  and  coarse  tremor  in  the  right  limbs, 
deafness  in  the  right  ear,-  and  trophic  changes  in  the  right  eye. 

The  di'awing  was  made  as  the  neuritis  was  beginning  to  subside. 
Disc  concealed  beneath  a  considerable  swelling,  red  and  striated.  Veins 
large  (beginning  to  lessen  in  size),  ciu've  over  the  edge  of  the  swelling. 
One  which  passes  down  cannot  be  ti-aced  beyond  the  edge,  where  it 
apparently  disappears.  (Even  when  the  neuritis  had  subsided  still  more, 
its  further  coiu-se  could  not  be  detected.)  Ai-teries  small,  not  more  than 
one  half  the  size  of  the  veins.    Vision  0. 

Yjq.  Q.— Neuritis  in  cerebral  tumour.    Right  eye.    (Case  12,  p.  284.) 

The  neiiritis  was  in  com'se  of  subsidence.  Swelling  considerable,  com- 
pletely concealing  the  disc,  pale  but  still  reddish,  darker  around  the 
margin.  The  veins  form  conspicuous  curves  at  the  edge  of  the  swelling, 
one  above  forming  a  double  curve  in  consequence  of  passing  beneath  an 
artery  just  within  the  edge  of  the  swelling.  All  the  veins  are  concealed 
for  a  short  distance  beyond  the  edge,  and  then  resume  a  normal  coui-se 
\ipon  the  retina.  Vision  :  reads  No.  12  Jager  at  a  foot.  The  neuritis 
subsided  into  consecutive  atrophy,  sight  gradually  failing  untU  -sdsion 
was  completely  and  permanently  lost. 
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PLATE  VI. 

Fig.  1. — Intense  optic  neuritis,  with  retinal  hcemorrhages,  in  a  case  of 
cerebral  tumour.    Right  eye.    (Case  13,  p.  284.) 

The  region  of  tlie  optic  disc  is  occupied  by  a  large  sweUing,  in  width 
about  four  times  the  diameter  of  the  disc.  It  is  irregular  in  outline, 
with  very  steep  sides,  and  is  bounded  in  every  direction  by  extravasa- 
tions. Some  of  these  are  more  or  less  striated,  others  have  a  sharp 
convex  edge,  due  to  their  position  in  the  over-hanging  edge  of  the 
swelling.  The  siu'face  of  the  prominence  is  about  the  same  tint  as  the 
fundus.  The  vessels  are  concealed  in  the  substance  of  the  swelling, 
except  one  or  two,  the  position  of  which  is  dimly  seen.  Most  of  them 
appear  first  beyond  its  edge,  and  are  then  of  about  normal  size,  but  at 
first  they  form  conspicuous  curves,  the  deeper  portions  of  which  are 
concealed.  They  then  assume  a  nearly  normal  course.  The  arteries  are 
narrow,  some  being  scarcely  visible.  Numerous  hsemorrhages,  small  and 
striated,  are  scattered  over  the  retina  in  the  posterior  half  of  the  eyeball, 
except  on  the  temporal  side  (to  the  left).  In  this  direction  the  swelling 
reaches  almost  to  the  position  of  the  macula  lutea,  in  the  neighbourhood 
of  which  are  many  minute  white  dots  adjacent  to  the  edge  of  the 
swelling.    Vision  0. 

Fig.  2. —  Optic  neuritis  in  a  case  of  old  fractures  of  the  shall  j  inflam- 
matory growths  beneath  them  ;  at  the  base  the  results  of  previous  menin- 
gitis.   (Case  4,  p.  270.) 

The  position  of  the  disc  could  be  recognized  by  the  indirect  method  of 
examination,  but  the  edge  was  softened.  The  area  of  the  disc  was 
bright  red,  and  beyond  the  edge  was  a  pale  halo.  In  the  upright  image 
the  edge  is  completely  concealed  under  a  greyish-red  swelling,  of  nearly 
three  times  the  diameter  of  the  disc,  striated.  Upon  it  are  many  white 
spots  and  lines  (due  to  granule  corpuscles,  &c.),  some  of  which  correspond 
to  the  course  of  the  arteries.  One,  above,  is  surrounded  by  a  narrow 
zone  of  haemorrhage.  The  vessels  are  concealed  in  the  middle  of  the 
swelling ;  the  veins  more  completely  than  some  of  the  arteries.  The 
course  of  the  veins  is  very  tortuous.  Vision  JL.  (Xhe  microscopical 
appearances  are  shown  in  PI.  XVI.  Figs.  1—4.) 

Fig.  3. — Neuritis  subsiding  into  atrophy  ;  slight   retinal   changes ; 
tubercle  of  cerebellum.    Left  eye.    (Case  19,  p.  294.) 

The  disc  is  invisible  beneath  a  pale,  almost  white  swelling,  depressed 
in  the  centre.  Over  this  the  veins  curve.  After  sloping  down  its  sides, 
they  are  concealed  by  the  adjacent  opacity  of  the  retina  for  a  short 
distance.    One  artery,  Avhich  passes  downwards,  is  visible  on  the  surface 
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of  the  swelling,  but  is  also  coucealed  beyoud  its  edge.  The  other 
arteries  appear  only  some  distance  from  the  edge.  Midway  between  the 
retina  and  the  macula  lutea  is  a  group  of  small  white  granular-looking 
spots,  apparently  just  behind  the  level  of  a  retinal  -vessel  which  passes 
among  them.  (They  slowly  lessened  imder  observation.  The  swelling 
gradually  subsided,  the  edges  of  the  disc  reappearing  and  its  aspect 
becoming  that  of  "  consecutive  atrophy."  Its  appearance  is  shown  in 
section  in  PI.  XIV.  Fig.  2.)    Vision  0. 

Figs.  4  &  5. — Subsiding  neuritis,  recent  hcemorrhages,  and  same  disc 
after  recovery. 

The  patient  had  been  in  the  London  Hospital,  under  the  care  of  Dr. 
Hughlings- J ackson,  suffering  from  the  symptoms  of  cerebral  tumoxir, 
and  presenting  intense  optic  neuritis.  Under  treatment  the  symptoms 
subsided,  and  the  neuritis  gradually  lessened,  but  during  subsidence 
several  fresh  haemorrhages  appeared.  He  died  some  years  later,  and 
the  brain  presented  softening  of  one  anterior  lobe,  with  the  remains  of 
an  absorbed  syphilitic  gumma.    Cicatrices  were  also  found  in  the  liver. 

Fig.  4. — Stihsiditig  neuritis.  The  outline  of  the  disc  can  be  seen,  but 
is  not  clear ;  its  sm-face  is  reddish  in  tint,  and  the  swelling  of  the 
papilla  is  still  considerable,  as  evidenced  by  the  civrves  formed  by  the 
veins  in  passing  over  its  edge.  Several  large  extravasations  are  seen. 
One  of  these,  below,  follows  the  coui-se  of  an  artery.  Another  above 
and  to  the  left  is  round,  not  striated,  and  therefore  probably  situated  in 
the  deeper  layers  and  not  in  the  nerve-fibre  layer.  Vision  \  ;  fields 
normal. 

Fig.  5. — The  same  two  months  later.  The  haemorrhages  have  entirely 
disappeared.  The  disc  is  clear,  and  its  swelling  has  almost  subsided. 
But  the  tortuosity  of  the  vessels  has  increased,  probably  on  account  of 
their  permanent  extension  by  the  long  swelling. 
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PLATE  VII. 

Figs.  1  &  2.^ — Unilateral  optic  neuritis y  probahli/  cerebral  syphiloma. 
(Case  17,  p.  292.) 

Fig.  1. — Left  optic  disc  concealed  by  a  swelling- — reddisli,  striated, 
depressed  in  tlie  centre.  The  veins,  a  little  larger  than  normal,  curve 
over  it,  and  some  are  concealed  beyond  the  edge.  In  the  central 
depression  the  veins  pass  behind  the  arteries  and  are  unduly  con- 
cealed by  the  swollen  tissue.  The  artery  which  passes  upwards  is 
visible  thi-oughout ;  those  which  pass  downwards  are  distinct  at  their 
emergence  in  the  depressed  centre,  but  are  concealed  by  the  swelling,  to 
reappear  at  its  edge.  No  hsemorrhages.  Just  beyond  the  edge  of  the 
papilla  is  a  series  of  pale  concentric  lines  parallel  to  the  edge,  due  to  the 
folds  in  the  displaced  retina;  they  are  limited  above  and  below  by  a 
small  vein.    Vision,  counts  fingers  only. 

Fig.  2. — Eight  optic  disc  presenting  normal  characters.     A  small 
deposit  of  pigment  lies  across  a  vein. 

Figs.  3  &  4. —  Very  chronic  optic  neuritis,  in  a  case  of  ejjileptoid  con- 
vulsions.   (Case  23,  p.  299.) 

Fig.  3. — Left  disc.  Outline  obscured  by  neui-itic  swelling  of  slight 
prominence  ;  the  centre  stippled  red,  the  periphery  only  slightly  lighter 
in  tint  than  the  fundus.  Veins,  of  nearly  normal  size,  concealed  in 
centre  by  whitish  tissue,  which  accompanies  the  larger  trunks  of  both  - 
arteries  and  veias  for  a  short  distance.  The  double  contoxu-  of  the  veins 
is  lost  on  the  sides  of  the  swelling.  Vision:  No.  2  Jager,  spells  No.  1. 
Appearances  unchanged  during  four  months'  observation. 

Fig.  4. — The  same  disc  two  years  later.  All  swelling  is  now  gone. 
The  outUne  is  clear  on  the  outer  (temporal),  indistinct  on  the  inner 
(nasal)  side.  Veins  large  ;  at  their  junction  in  the  disc  they  are  even 
more  concealed  than  before,  and  the  white  tissue  about  them  is  still 
very  conspicuous.    Vision,  same. 

Fig.   5. — Optic  neuritis  in  uncemia.    (Case  44,  p.  328.) 

The  outline  of  the  disc  is  lost  under  a  pale,  reddish-grey  swelling,  of 
slight  prominence,  a  little  larger  than  the  disc.  The  veins,  of  normal 
size,  lose  their  reflection  as  they  cm-ve  down  the  sides  of  the  swelling, 
and  some  are  obscured  beyond  its  edge  as  they  dip  into  the  substance  of 
the  retina.  Some  of  the  arteries  are  concealed ;  others  distinguishable 
with  difficulty.  There  is  a  small  white  spot  near  the  centre  of  the 
swelling.    Vision  (uncorrected)  J-. 

Fig.  6.— Optic  neuritis  in  a  case  of  lead  poisoning,  luith  cerebral 
symptoms.    (Case  28,  p.  307.) 

The  disc  is  concealed  by  a  swelling  of  moderate  prominence,  bordered 
by  a  fringe  of  striated  hoemorrhage,  and  of  a  colour  nearly  that  of  the 
fundus.  Veins  a  little  larger  than  normal.  Arteries  concealed  by  the 
swelling,  and  raoi  *•  of  them  very  narrow  ou  the  retina. 
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PLATE  VIII. 


Figs.  1  &  2. — Intense  neuro-retinitis,  prohahly  idiopathic,  in  a  chloroiic 
girl,  leaving  changes  simulating  albuminuric  retinitis,    (Case  29,  p.  308.) 

Fig.  1.— Bight  fundus  oculi  during  the  height  of  the  neuritis.  The 
papilla  presents  a  very  large  pale  red  swelling,  five  times  the  transverse 
and  six  times  the  vertical  diameter  of  the  disc.  The  peripheral  portions 
are  paler  than  the  central.  Its  sides  are  steep,  and  marked  by  scattered 
striated  hemorrhages.  Even  the  tortuous  veins  are  almost  completely 
concealed  by  the  swelling,  the  highest  parts  of  their  curves  alone  being 
seen.  At  the  edge  all  reappear,  are  greatly  distended,  and  fonn  con- 
spicuous cui'ves,  most  of  them  being  again  lost  for  a  short  space  in  the 
retina.  The  arteries  are  all  concealed.  Many  extravasations  fringe  the 
swelling.  The  largest  lies  over  a  vein  which  passes  downwards :  it  is 
striated,  and  has  a  paler  centre.  The  pale  edge  of  the  swelling  is 
irregular,  presenting  several  projections,  and  beyond  it  are  many  pale 
spots  in  the  retina.  The  sweUing  on  the  temporal  (left)  side  reaches  as 
far  as  the  maeida,  and  just  beyond  it  is  a  group  of  white,  rod-shaped 
spots,  arranged  in  a  fan-like  manner,  and  evidently  situated  on  the 
temporal  side  of  the  macula.  There  are  a  few  small  haemorrhages  here 
and  there  in  the  fundus  beyond  the  limits  of  the  swelling.  Vision :  No. 
19  Jager;  considerable  Hmitation  of  field,  especially  upwards  and 
inwards.    Loss  of  colour- vision  except  for  red. 

Fig  2.— The  same  fundus  three  months  afterwards.  AH  the  swelling 
has  disappeared.  The  disc  is  clear,  but  has  a  "fiUed-in"  look,  the 
vessels  being  partly  concealed  at  theu-  emergence.  Both  arteries  and 
veins  are  very  narrow.  The  extravasations  have  disappeared  :  the  white 
spots  in  the  retina  persist,  but  have  a  more  grammar  aspect.  Some 
extend  along  the  vessels,  and  one  or  two  have  an  irregular  Unear  course 
as  if  corresponding  to  the  position  of  choroidal  vessels.  Many  white 
areas  He  in  the  part  of  the  retina  around  the  disc  which  was  formerly 
occupied  by  the  swelling.  The  fan-Uke  group  of  spots,  adjacent  to  the 
macvda,  has  become  stiU  more  conspicuous,  and  others  appear  adjacent 
to  them,  and  of  similar  arrangement ;  so  that  the  aspect  of  albuminuric 
change  is  very  closely  simulated.  Vision:  quantitative  perception  ot 
light  only. 
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PLATE  IX. 

Fig.  l.—Htemorrhaijc  on  optic  disc  in  a  case  of  renal  disease, 
arterial  disease,  and  acute  cerebral  lesion.    Eight  eye. 

The  optic  disc  is  otherwise  normal ;  the  central  cup  distinct,  narrow 
but  deep  ;  the  arteries  and  veins  of  normal  size.  On  the  temporal  side  of 
the  disc  is  a  small  extravasation,  striated,  extending  on  the  retina  about 
a  disc's  breadth.  It  has  apparently  arisen  from  the  rupture  of  a  small 
vessel,  which  can  be  traced  to,  but  not  beyond,  the  haemorrhage.  It  had 
given  rise  to  no  symptoms. 

Fig.  2.— Neuritis  albuminurica.  Right  optic  disc  of  a  man  suffering 
from  chronic  renal  disease,  convulsions,  and  mental  derangement.  (Case 
36,  p.  318.) 

The  disc  presents  the  signs  of  slight  but  distinct  neuritis.  Its  outline 
can  be  nowhere  seen  ;  there  is  slight  swelling  ;  the  tint  of  the  papilla  is 
red,  and  the  redness  is  striated.  Many  smaU  vessels  radiate  from  it  on 
to  the  retina— more  than  is  common  in  neuritis.  The  veins  are  rather 
large.  The  arteries  are  very  narrow — not  more  than  one  half  the  diameter 
of  the  veins.  One  small  haemorrhage  exists  on  the  temporal  (left)  edge 
of  the  disc.  On  the  surface  of  the  papilla  are  several  white  spots, 
irregiilar  in  shape.  One  is  situated  over  an  artery,  another  near  the 
middle  of  the  disc,  and  one  near  the  lower  edge.  One  smaU  soft  whitish 
spot  can  be  seen  on  the  retina  near  a  vessel  above  the  disc,  hut  this  is 
the  only  trace  of  retinal  affection.  (There  were  no  spots  near  the  macula 
liitea.)    Vision:  No.  12  Jager. 

Fig.  Z.— Albuminuric  neuritis  in  a  man  suffering  from  chronic 
renal  disease  {granular  kidney),  intense  headache,  and  who  died  shortly 
afterwards  of  urcemia.  Eight  eye.    (Case  37,  p.  319.) 

The  disc  is  concealed  by  a  considerable  greyish-red  swelling,  stippled 
and  striated.  The  veins  are  concealed  at  their  point  of  emergence,  cui-ve 
over  the  prominence,  and  are  again  concealed  at  its  edge.  Beyond,  they 
have  a  normal  course  and  size  upon  the  retina.  The  arteries,  where 
visible  upon  the  papilla,  are  a  little  below  the  normal  size  ;  but,  beyond, 
upon  the  retina,  they  are  much  smaller  than  normal,  some  being  scarcely 
visible  as  mere  lines,  and  two  cannot  be  detected  beyond  the  edge  of  the 
papiUa.  There  are  a  few  very  minute  shining  white  spots  upon  the 
centre  of  the  swelling ;  between  it  and  the  macula  are  several  white 
flecks,  and  close  to  the  macula  a  few  radiating  dots  and  lines  are 
arranged  in  a  fan-like  form.    Vision :  reads  No.  6  Jager. 

Fig.  4. — Subsiding  albuminuric  neuritis.  The  fundus  of  a  patient 
suffering  from  chronic  Brighfs  disease  [probably  granular  kidney),  toith 
a  pulse  of  very  high  tension. 

The  papilla  is  slightly  prominent,  greyish-white,  the  edges  of  the  disc 
being  concealed  by  it.  The  veins  are  narrow  and  the  arteries  extremely 
small,  recognizable  only  in  narrow  lines.  One  or  two  small  extravasa- 
tions are  seen  near  the  disc,  and  farther  off  are  several  small  collections 
of  pigment,  probably  the  remains  of  former  extravasations. 
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PLATE  X. 

Fig.  1. — Acute  nephritic  retitiitis,  in  a  patient  suffering  from  chronic 
renal  disease,  consecutive  to  an  acute  attach  twelve  years  previously. 
(Case  39,  p.  321.) 

The  disc  is  veiled  by  a  pale  opacity,  not  prominent,  wMeli  extends  on 
to  the  adjacent  retina.  Many  soft  white  areas  and  striated  heemorrhages 
are  scattered  over  the  posterior  segment  of  the  retina.  The  veins  ai-e  a 
little  larger  than  normal.  Many  of  them  are  much  concealed  at  the 
edge  of  the  papilla.  The  arteries  are  large  and  conspicuous  over  the 
disc,  but  cannot  be  traced  beyond  (probably  because  they  become  con- 
tracted in  size,  and  are  concealed  by  the  retinal  opacity).  For  the 
microscopical  appearances,  see  PI.  XVI.,  Figs.  7,  8,  9,  &  10, 

Fig.  2, —  Chronic  retinal  changes  in  albuminuria;  from  a  case  of 
acute  renal  disease  passing  into  the  chronic  form.  Right  eye.  (Case  40, 
p.  323.) 

The  disc  and  its  central  cup  are  normal.  The  vessels  have  a  normal 
coui'se.  Many  u-regular  white  spots  lie  aroxmd  the  disc,  especially 
between  it  and  the  macula,  around  which  is  a  halo  of  small  spots,  for 
the  most  part  very  minute  ;  one  or  two  larger  and  very  white.  The  other 
spots  are  soft-edged ;  some  of  them  are  superficial  to  the  veins.  There 
are  a  few  small  htemorrhages,  most  of  them  adjacent  to  white  spots.  A 
small  vessel  which  passes  tip  wards  is  accompanied  by  exti-avasation,  as 
if  into  its  perivascular  sheath.    Vision  :  reads  No.  12  Jager. 
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Fig,  l.—Iietinul  changes  in  a  case  of  jiroffressive  pernicious  anamia. 
liif/U  eye,    (Case  45,  p.  330.) 

The  general  tint  of  the  fundus  is  paler  than  normal.  The  disc  is  clear 
and  the  vessels  distinct  almost  to  their  origin  in  the  centre.  The  veins 
are  very  broad  and  pale,  scarcely  darker  than  the  arteries.  Their  central 
reflection  is  broad  and  indistinct.  The  arteries  are  rather  narrower  than 
normal  and  very  narrow  in  proportion  to  the  veins.  A  large  number  of 
striated  heemorrhages  lie  aroimd  the  papilla.  Many  of  these  are  adjacent 
to  vessels,  in  front  of  or  beside  them,  but  the  course  of  the  vessels  is  not 
disturbed.  Some  white  spots  are  seen,  most  of  which  are  adjacent  to 
extravasations,  one  or  two  being  surrounded  by  a  halo  of  hjemorrhage. 
One  large  white  spot  above  the  disc  has  an  irregular  extravasation 
below  It,  but  only  a  few  smaU  spots  of  blood  above  it. 
^m.  2.~Iletinol  changes  in  leucocythamia.    Right  eye.    (Case  46, 

The  optic  disc  is  clear.  The  course  of  the  vessels  is  normal.  The 
retina  veins  are  very  broad-at  least  twice  their  normal  width.  Their 
central  reflection  is  in  some  veins  narrow  and  indistinct,  in  others  it 
IS  broad.    The  disproportion  in  size  between  the  arteries  and  veins  is 

■Jan  Th7  ^r''"     '^1:'  '^'"^^^Sh  pale,   scarcely  darker 

than  the  arteries.  An  annular  zone  of  hemorrhage  surrounds  the 
macula  lutea,  broader  on  the  temporal  than  on  the  nLl  side  On  he 
anrftb     r''''*     "\      'f''^  ^  ^roj  reflection.    Between  this 

'^'""^^"^  lia3morrhage,  in  which  are  one  or  two  white 
spots.      On  the  outer  side  of  the  annular  extravasation  is  a  small 
soft,  white  spot  surrounded  by  a  halo  of  h„hage.    The  extraTasa- 

lon  had  caused  a  corresponding  central  defect  in  the  field  of  vS  n 
^Si^bsequent  y  the  veins  became  still  larger  and  more  tortuous  a  "a 
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Fig.  1. — Betinal  changes  {perivascular  disease,  aneurisms,  &c.)in  a 
case  of  chronic  renal  disease.    Right  eye.    (Case  42,  p.  326.) 

The  outline  of  tlie  optic  disc  can  te  seen  on  the  nasal  (right)  side,  but 
is  not  very  distinct.  Its  temporal  portion  is  concealed  by  a  white  opacity, 
which  extends  on  the  adjacent  retina  towards  the  macula  lutea.  Near 
the  latter  are  a  few  minute  white  spots.    Several  small  extravasations 
are  seen :  one,  rounded  in  form,  near  the  macula,  and  another  below, 
which  extends  for  a  long  distance  along  the  coui'se  of  a  small  vessel, 
wider  at  parts  than  at  others,  and  in  one  place  inten-upted.  ^  Another 
extends,  as  a  Unear  extravasation,  along  the  course  of  a  vein  which 
passes  directly  downwards.    Three  arteries  which  pass  upwards  present 
a  peculiar  appearance,  being  concealed  more  or  less  completely  by  white 
bands,  corresponding  in  width  to  the  vessels.      One,  which  passes 
upwards  and  to  the  right  (in  the  drawing)  is  masked  for  a  considerable 
distance  by  such  a  band,  which  ceases  suddenly,  and,  before  its  termi- 
nation, presents  two  interruptions.    The  vessel  beyond  this  sheath,  and 
in  the  interruptions,  is  seen  to  present  perfectly  normal  characters. 
Another  artery,  which  passes  upwards  and  to  the  left,  is  free  at  its 
origin,  but  just  beyond  the  edge  of  the  disc  is  concealed  by  a  similar 
band.    It  pursues  a  somewhat  wavy  course,  the  lower  parts  of  the 
curves  being  indistinct.    Like  the  other,  the  band  ends  abruptly,  and 
the  vessel  beyond  presents  a  normal  appearance.    Another  artery,  which 
arises  in  the  disc  from  that  last  described,  presents  a  similar  white 
sheath  from  its  commencement  to  its  disappearance  behind  a  vein. 
It  emerges  some  distance  beyond,  free.   A  vein  passing  upwards  presents 
peculiar  corkscrew-Kke  curves.     The  vein  which  passes  downwards  is 
invisible  for  a  short  distance,  beyond  the  extravasation  just  described, 
together  with  its  accompanying  artery.    The  arteries  are,  for  the  most 
part,  otherwise  normal,  but  one,  which  passes  directly  do-nniwards, 
presents,  some  distance  from  the  disc,  several— at  least  four- distinct 
dilatations,  evidently  minute  aneurisms.    The  central  reflection  from 
the  vessel  broadens  out  in  these  dilatations.    The  last  one  is  globular, 
and  appears  at  first  sight  to  terminate  the  vessel,  but  closer  inspection 
reveals  a  narrow  white  band  passing  fi-om  it,  which  fai-ther  on  broadens, 
and  gives  origin  to  a  branch  of  an  artery  of  normal  appearance.  Here 
and  there  in  the  retina  are  small  collections  of  pigment.   Vision  -  counts 
fingers  only. 


DESCRIPTION  OF  PLATKS. 


367 


Fig.  2. — Emholism  of  the  central  artery  of  the  retina,  occurrinff 
simultaneously  tctth  an  embolism  of  the  middle  cerebral  artery.  Left 
eye,  indirect  image,    (Case  4*7,  p.  332.) 

The  drawing  was  made  about  a  fortnight  after  the  occurrence  of  the 
embolism.  The  disc  (previously  veiled  by  opacity)  is  clear  and  pale  (not 
quite  pale  enough  in  the  figm-e),  the  peripheral  part  almost,  but  not 
^liite  so  clear  as  the  central  cup.  Its  edges  are  sharp.  The  veins  have 
a  normal  size  and  course.  Several  of  them,  however,  disappear  at  the 
edge  of  the  disc.  The  arteries  are  filiform  on  the  disc  and  for  some 
distance  beyond.  Some  remain,  as  far  as  they  can  be  seen,  narrow 
(even  to  the  periphery  of  the  retina) ;  others  become  wider  at  a  distance 
from  the  disc  which  varies  in  the  case  of  different  branches.  From 
the  upper  part  of  the  disc  a  white  opacity  extends  a  short  distance  on  to 
the  retina.  A  similar  but  narrower  white  area  extends  from  the  lower 
part  of  the  disc,  being  evidently  situated  behind  the  level  of  an  artery  ; 
it  gradually  widens  and  becomes  less  intense,  and  is  continuous  with 
a  mottled  opacity  which  occupies  the  region  of  the  macula,  and  is 
the  remnant  of  a  large  white  area  which  at  first  occupied  this  region.  A 
branch  of  an  artery  which  com-ses  across  the  upper  part  of  this  area  is 
evidently  dilated,  and  the  minute  branches  which  come  from  it  are 
abnormally  distinct.    Vision  0. 

Fi&.  3. — Partial  embolism  of  the  central  artery  of  the  retina.  Right 
eye,  direct  image.    (Case  48,  p.  336.) 

The  disc  is  clear  ;  the  central  cup  and  sclerotic  ring  distinct.  The 
veins  are  of  normal  course  and  character.  One  division  of  the  central 
artery,  comprising  the  branches  which  com-se  downwards  and  to  the 
right  (in  the  figure),  is  perfectly  normal.  The  branches  of  the  other 
division  emerge  from  the  upper  part  of  the  disc.  Of  these,  two  which 
pass  upwards  and  outwards  (to  the  left)  are  completely  obliterated, 
visible  only  for  a  short  distance  as  white  threads.  Two  others  which 
pass  upwards  are  very  narrow,  but  their  central  reflection  can  just  be 
distinguished.  One  of  them  is  accompanied  for  a  short  distance  by 
fine  white  lines  along  its  sides.  Both  vessels,  some  distance  from  the 
disc,  become  wider  and  resume  their  normal  appearance ;  a  branch  of 
one  which  passes  to  the  right  remains  filiform  throughout.  No  changes 
visible  in  the  neighbourhood  of  the  maciila.  Vision :  the  field  presented 
a  defect  corresponding  to  the  area  supplied  by  the  obstructed  vessels 
(see  case,  p.  336,  and  Fig.  3,  p.  35.) 
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Figs.  1,  2,  &  3.— Tubercles  of  the  choroid.    (Case  35,  p.  317.) 

Fig.  1.— Posterior  segment  of  eyeball  from  a  case  of  acute  tuberculosis 
in  a  cMd.  Choroidal  tubercles  were  seen  witli  tbe  ophtbalmoscope  the 
day  before  death  as  whitish  spots,  one,  nearly  as  large  as  the  disc,  with 
a  little  accumulation  of  pigment  near  it.  After  death  the  anterior 
segment  of  the  eyeball  was  removed,  and  the  retina  drawn  to  one  side 
(the  left  in  the  figure) ;  six  round  white  prominent  tubercles  are  seen 
in  the  choroid,  the  largest  nearly  a  millimetre  in  diameter,  the  others 
about  half  that  size.  The  prominence  of  each  extends  beyond  the  limits 
of  the  white  area,  and  was  much  more  conspicuous  after  the  eye  had  been 
placed  in  spirit  than  when  the  di'awing  was  made.    (X  2.) 

Fig.  2. — Section  of  two  of  the  smaller  of  these  tubercles.  They  are 
seen  to  occupy  the  whole  thickness  of  the  vascular  layer  of  the  choroid, 
and  to  be  nearly  double  its  depth,  pushing  forwards  the  layer  of  pigment- 
epithelium.  Over  one,  the  epithelium,  at  the  place  where  the  section 
passes  through  it,  is  unbroken,  in  the  other  the  tubercle  is  exposed  in  a 
space  equal  to  about  one-half  its  diameter.  The  prominence  due  to  the 
tubercle  is  seen  to  be  double  the  width  of  its  exposed  area.  Below  the 
choroid  the  deeper  layers  of  the  sclerotic  are  shown  with  flattened  pig- 
ment cells  in  the  portion  next  to  the  choroid.    (X  30.) 

Fig.  3. — One  half  of  a  tubercle.  The  outer  part  consists  of  cells 
and  fibres,  which  pass  gradually  into  the  choroidal  stroma.  A  large 
choroidal  vessel  is  seen,  in  section,  in  the  right  side  of  the  figure,  and 
around  it  are  some  of  the  pigment  cells  of  the  choroid.  The  central 
part  of  the  tubercle  (to  the  left)  is  in  a  state  of  granular  degeneration, 
the  constituent  tissue  elements  being  no  longer  recognizable.  Above  it 
is  the  pigment-epithelium,  and  below  are  the  pigment  cells  of  the  deepest 
layer  of  the  choroid  adjacent  to  the  sclerotic,    (x  100.) 

Figs.  4 — 9. — Descending  neuritis  in  a  case  of  cerebral  tumour.  (Case 
3,  p.  268.)    The  disc  is  shown  in  an  earlier  stage  of  neuritis,  PI.  III.  3. 

Fig.  4. — Section  through  the  middle  of  the  optic  nerve  entrance, 
showing  considerable  and  rather  steep  swelling  of  the  papilla,  with  a 
deep  central  depression.  The  highest  part  of  the  swelling  is,  on  the 
temporal  side  (to  the  right),  opposite  the  edge  of  the  sclerotic,  while  on 
the  nasal  side  (to  the  left)  the  highest  part  is  a  little  beyond  this  point. 
The  central  depression  is  seen  to  extend  almost  to  the  choroidal  level. 
The  retinal  layers  are  displaced  oiitwards  on  each  side.  The  coiu-se  of 
the  nerve  fibres  can  stUl  be  seen  in  the  swollen  papilla,  but  among  them 
are  scattered  large  numbers  of  leucocytes  and  nuclpi  (shown  as  black 
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dots).  Tkey  are  especially  abundant  at  the  bottom  of  the  central 
dei)ressiou,  and  are  in  places  aggregated  into  dense  groups,  which,  near 
the  sui-face,  appeared  during  life  as  white  spots.  The  same  infiltration 
of  leucocj-tes  can  be  traced  through  the  sclei  otic  ring,  and  down  the 
optic  nerve,  where  they  are  especially  abimdant  between,  and  separating, 
the  fasciculi  of  the  uerve.  The  retinal  vessels  are  seen  dilated  witMn 
the  nerve,, but  in  the  sclerotic  ring  they  have  passed  out  of  the  plane  of 
the  section.  The  sheath  of  the  optic  nerve  is  not  distended,  but  its 
walls  are  infiltrated  with  leucocytes,    (x  20.) 

Fig.  5. — A  section  through  the  same  ^japilla,  near  the  edge.  The 
central  depression  is  not  divided.  Groups  of  leucocytes  are  seen  to  lie  in 
the  substance  and  near  the  surf  ace  of  the  papilla.  To  the  left  the  deeper 
layers  of  the  displaced  retina  are  thrown  into  folds.    ( X  20.) 

Fig.  6. — A  portion  of  a  section  through  the-  substance  of  the  s  ime 
papilla.  Small  vessels  are  seen  distended  with  blood  corpuscles.  Two 
such  vessels  divided  ti-ansversely  in  the  middle,  and  a  larger  vessel 
divided  longitudinally  on  the  right,  are  siu'rounded  hy  leucocytes.  The 
nerve  fi.bres  coiu'se  upwards  and  to  the  left ;  they  present  in  places  slight 
varicose  swellings,  and  are  everywhere  separated  by  spaces  (osdema). 
Coursing  at  right  angles  to  these  fi^bres  are  delicate  connective-tissue 
(supporting)  fibres,  with  oval  nuclei  corresponding  in  dii'ection.    ( x  150.) 

Fig.  7. — A  portion  of  a  longitudinal  section  of  the  optic  nerve  just 
behind  the  sclerotic,  showing  the  irregular  outlines  of  the  degenerating 
nerve  fibres,  and  the  infiltration  of  leucocytes  into,  and  especially 
bet^veen,  the  fasciciili.    (x  1^0.) 

Fig.  8. — A  transverse  section  of  the  nerve  about  a  centimetre  behind 
the  sclerotic.  The  surface  of  the  nerve  is  divided  on  the  left  side  of  the 
section.  The  divided  nerve  fibres  present  only  an  irregular  granular 
appearance,  the  axis-cylinders  being  no  longer  demonstrable  by  any 
mode  of  staining.  Leucocytes  thickly  infiltrate  the  bundles,  but  are 
less  abundant  in  the  interspaces.  The  sheath  presents  many  compressed 
nuclei,    (x  150.) 

Fig.  9. — A  transverse  section  through  the  same  optic  nerve,  just  in 
front  of  the  optic  commissure.  The  tissue  on  the  surface  of  the  nerve 
(to  the  left  of  the  figure)  contains  dilated  vessels  and  large  numbers  of 
leucocytes,  which  are  also  very  abundant  in  the  inter-fascicular  septa, 
and  are  also  infiltrated  into  the  substance  of  the  bundles  of  fibres. 
(X  150.) 
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Figs.  1 — 5.  Sections  of  optic  disc,  nerve,  and  tract,  from  a  case  of 
optic  neuritis  in  tumour  of  the  outer  surface  of  the  right  cerebral  hemi- 
sphere.   (Case  22,  p.  298.) 

Fig.  1. — A  section  through  7tearly  the  middle  of  the  papilla.  The 
swelling  is  considerable,  greater  on  one  side  than  on  the  other.  The 
commencement  of  the  retina  is  displaced  some  distance  from  the  edge  of 
the  choroid.  The  course  of  the  nerve  fibres  can  be  well  seen,  but  among 
and  between  the  bundles  lie  large  numbers  of  nuclei,  shown  as  dots.  At 
the  bottom  of  the  central  depression  a  large  Yessel  is  seen  emerging ; 
and,  as  it  passes  into  the  tissue,  it  becomes  much  narrowed,  as  if  from 
compression  in  the  substance  of  the  papilla  [cf.  next  figure  and  PI.  XV. 
4).  The  nerve  behind  the  lamiaa  cribrosa  presents  many  nuclei,  but  its 
sheath  is  scarcely  distended.    (X  15.) 

Fig.  2. — Another  section  of  the  same  disc,  tlirough  the  deepest  part  of 
the  persistent  narrow  central  depression.  A  vessel  is  divided  longi- 
tudinally, and  it  is  seen  that  neither  in  the  sclerotic  ring,  nor  behind  it, 
does  it  present  any  trace  of  compression.  On  the  right  side,  at  the 
highest  part  of  the  swelling,  the  section  has  divided  a  smaU.  portion  of  a 
vein  and  artery,  which  are  shown  more  highly  magnified  in  the  next 
figure.    (X  8.) 

Fig.  3. — A  p)orti(m  of  the  section  shown  m  Fig.  2.  Above  (at  a)  is 
seen  the  section  of  a  distended  vein,  close  to  the  surface.  Below  (at  h) 
is  an  oblique  section  through  a  contracted  artery  with  thick  walls.  In 
the  intervening  space,  leucocyte-like  'corpuscles  are  denselj'^  infiltrated 
among  the  nerve  fibres,  the  coui'se  of  which  can  be  distinguished. 
(X  150.) 

Fig.  4. — Part  of  a  transverse  section  through  the  optic  nerve,  half 
on  inch  behind  the  globe.  The  connective  tissue  trabeculoe  are  not 
thickened,  but  the  inner  sheath  of  the  nerve  (seen  on  the  right)  contains 
a  large  number  of  corpuscles,  and  similar  corpiiscles  are  scattered 
among  the  nerve  fibres,  a  little  more  abimdantly  than  normal.  The 
nerve  presented  simUar  appearances  as  far  back  as  the  commissure. 
(X  150.) 

Fig.  5. — A  portion  of  a  longitudinal  section  through  one  optic  tract  in 
the  same  case.  The  corpuscles  lying  among  the  nerve  fibres  are  distinctly, 
though  moderately,  increased  in  number.    (X  150.) 

Fig.  6. — From  the  substance  of  a  swollen  disc  in  tubercular  meningitis. 
Collections  of  leucocyte-like  corpuscles  lie  within  a  sheath  which  sur- 
rounds two  vessels,  one  small,  containing  a  few  red  blood  corpuscles,  the 
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other  larger,  presenting  conspicuous  fibre  cells  in  its  wall  and  a  few 
leucocyte-like  cells  in  its  interior,    (x  150.) 

Fig.  7. — Part  of  a  section  of  an  inflamed  papilla  in  cerebral  tumour. 
(Case  15.  p.  287.) 

Transient  optic  neiu'itis  had  existed  thi'ee  months  previously,  and  had 
retiu-ned  shortly  before  death.  The  section  is  just  below  the  sui-face 
of  the  central  depression.  Two  vessels  are  seen  in  transverse  section, 
an  artery  (below)  and  a  vein  (above),  with  their  outer  coats  greatly 
thickened  by  tissue,  which  presents  slight  fibrillation.  Below,  a  small 
vessel  is  seen  distended  with  blood,  and  with  walls  similarly  changed. 
The  tissue  around  is  infiltrated  with  corpuscles.    (X  100.) 

Figs.  8,  9,  &  10. — From  a  case  of  optic  neuritis  in  tumour  of  the  right 
frontal  lobe.    (Case  16,  p.  289.) 

Fig.  8. — A  section  of  the  termination  of  the  optic  nerve.  The  papiUa 
presents  considerable  swelling.  The  retina  is  displaced  outwards  a 
considerable  distance,  and  the  nuclear  layers  are  at  first  much  thickened. 
Corpuscles  are  scattered  through  the  substance  of  the  swelling,  and  are 
aggregated  into  masses  and  along  the  vessels,  the  course  of  which  is 
thus  indicated.  Through  the  optic  nerve,  behind  the  lamina,  there  are 
also  numerous  corpuscles,  some  of  which  are  similarly  collected  along 
the  vessels.  The  central  vein  passes  tkrough  the  sclerotic  ring  without 
exhibiting  any  trace  of  compression.  The  sheath  of  the  optic  nerve-  is 
not  distended,    (x  15.) 

Fig.  9. — A  portion  of  a  transverse  section  through  the  optic  nerve  of 
the  same  eye,  midway  between  the  globe  and  the  optic  foramen.  The 
corpuscles  scattered  through  the  nerve  fibres  are  rather  more  abundant 
than  normal,  and  there  is  some  degeneration  in  the  nerve  fibres. 
(X  100.) 

Fig.  10. — A  transverse  section  of  the  same  nerve  just  in  front  of  the 
commissure.  The  bundles  of  nerve  fibres  are  separated  by  miich  fibrous 
tissue,  containing  many  nuclei,  oval  and  fusiform.  The  fasciculi  of  the 
nerve  are  apparently  being  encroached  on  by  the  fibrous  tissue,  and  in 
some  an  iadistiact  fibrillation  can  be  seen  passing  through  them.  The 
nerve  fibres  are  much  degenerated,  and  corpuscles  are  scattered  among 
them.    (X  100.) 
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PLATE  XV. 

Fig.  1 . — Section  through  the  outer  part  of  an  {njiamed  papilla,  in  a 
case  of  descending  neuritis  (PI.  XIII.  4—9,  Case  3,  p.  268,  PI.  III.  3), 
sho-vving  the  changes  in  the  commencement  of  the  displaced,  retina. 
Above,  to  the  right,  the  section  is  bounded  for  a  short  distance  by  the 
hyaloid  membrane,  the  margin  being  oblique  from  the  shape  of  the 
papillary  swelling,  (a)  The  choroidal  epithelium.  (&)  The  layer  of  rods 
and  cones  with  the  elastic  lamina  below  it.  It  is  thrown  into  folds  by 
the  displacement,  (c)  The  outer  nuclear  layer;  and  (d)  the  inner  nuclear 
layer.  On  the  right  these  are  fused  together,  apparently  by  an  increase 
of  theii*  nuclei,  but  in  the  middle  of  the  figure  they  are  still  separated  by 
the  outer  molecular  layer,  (e)  The  inner  molecular  layer,  and  (/)  the 
ganglion- cell  layer,  little  changed.  Towards  the  left  these  layers  become 
irregular,  the  nuclei  of  the  inner  nuclear  layer  becoming  separated,  and 
between  these  groups  of  nuclei  the  remains  of  the  vertical  fibres  of 
MixUer  can  be  seen,  [g]  The  layer  of  nerve  fibres,  thickened,  and  con- 
taining many  lymphoid  corpuscles,  and  several  vessels  distended  with 
blood  ;  the  walls  of  one  being  encrusted  with  leucocytes.  To  the  left  the 
nerve  fibres  of  the  lowest  layer  ciu-ve  down  and  come  in  contact  with  the 
choroid,  in  consequence  of  the  swelling  of  the  papilla,  determining  thus 
the  displacement  of  the  retina,    (x  loO.) 

Figs.  2  &  3. — Sections  of  an  optic  nerve  in  a  case  of  tubercle  of  the 
cerebellum  and  tubercular  meningitis y  consecutive  atrophy.  (Case  19,  p. 
294,  PI.  VI.  Fig.  3.) 

Fig.  2. — A  section  through  the  end  of  the  nerve.  The  papilla  presents 
no  prominence,  but  shows  evidence  of  old  neuritis  in  the  displacement  of 
the  retinal  layers,  and  in  the  structure  of  the  papilla,  all  the  nerve  fibres 
having  been  destroyed.  Behind,  in  the  nerve,  the  separation  between 
the  bundles  of  nerve  fibres  can  be  distinguished,  but  the  fibres  are 
degenerated.  The  sheath  of  the  optic  nerve  is  greatly  distended,  and 
delicate  trabeculee  connect  the  two  layers.  A  vessel  is  divided  longitu- 
dinally, but  neither  within  nor  behind  the  sclerotic  ring  is  it  com- 
pressed. Within  the  papilla,  however,  its  branches  are  very  narrow. 
(X  15.) 

Fig.  3. — A  transverse  section  through  the  same  optic  nerve  near  the 
back  of  the  orbit.  The  fasciculi  of  degenerated  nerve  fibres  are  vaSl- 
trated  with  nuclei  and  cells  of  irregular  size  and  shape.  The  septa 
between  the  bundles  are  a  little  thickened.    (X  100.) 

Figs.  4 — 7. — Section  through  the  optic  disc  and  nerve  in  a  case  of  optic 
neuritis  due  to  chronic  ccrebritia  (Case  27,  p.  305.) 
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Figs.  4-  &  5  are  sections  through  the  termination  of  the  optic  nerve. 
The  papilla  is  but  slightly  swollen,  contains,  however,  many  nuclei,  and 
has  displaced  the  retinal  layers.  In  Fig.  5  a  vein  is  divided  longitu- 
dinally, and  presents  no  constriction  in  or  behind  the  sclerotic  ring.  A 
small  portion  of  an  artery  lying  beside  it  has  been  included  in  the  sec- 
tion. In  Fig.  4,  one  of  the  primary  branches  of  the  vein  is  seen  to  be 
much  narrowed  in  the  substance  of  the  papilla  (compare  PI.  XI Y.  1). 
There  is  little  distension  of  the  optic  sheath.    (X  15.) 

Yia.  6. — A  portion  of  a  section  of  the  optic  nerve  a  short  distance 
behind  the  globe.  It  contains  a  lai'ge  number  of  corpuscles  within  its 
fasciculi,    (x  100.) 

Fig.  1. — The  same  optic  nerve  in  front  of  the  commissure.  The 
infiltration  with  corpuscles  is  greater  than  fui-ther  forwards,  and  the 
connective  tissue  septa  are  thickened  and  irregidar.    (x  100.) 

Pig.  8. — A  portion  of  a  section  through  an  inflamed  papilla  in  a  case 
of  tubercular  meningitis.  The  chief  change  is  the  separation  of  the 
nerve  fibresjby  round  and  oval  spaces  (oedema).  The  corpuscles  of  the 
nerve  are  undidy  numerous  and  lie  in  groups,  radicating  the  division 
into  fasciculi.  The  position  of  the  nuclei  is  apparently  determined  by 
the  existence  of  a  series  of  sustentacular  fibres  which  have  a  dii-ection  at 
right  angles  to  the  nerve  fibres  [cf.  PI.  XIII.  6).    (X  loO.) 

Fig.  9. — Some  of  these  fibres  and  their  nuclei  more  highly  magnified. 
The  fibres  are  swollen  and  some  of  them  present  knob-like  projections  in 
the  position  of  the  nuclei.    (X  20.) 

Fig.  10. — Varicose  nerve  fibres  from  the  same  case.    (X  20.) 


PLATE  XYI. 

Fig.  1. — Section  through  the  swollen  papilla  in  a  case  of  old  chronic 
meningilisy  with  inflammatory  groioths  in  the  convexity  of  the  brain. 
(Case  4,  p.  270,  PI.  VI.  2.) 

The  prominence  of  the  papilla  is  considerable,  its  sides  steep,  and  the 
central  depression  large,  but  not  extending  more  than  half  way  to  the 
level  of  the  choroid.  The  vessels  within  the  sclerotic  ring  show  no  sign 
of  compression.  At  the  edge  of  the  swelling  a  large  vein  forms  two 
vertical  curves  in  the  substance  of  the  thickened  retiaa,  the  lower 
curve  reaching  the  inner  nuclear  layer.  The  retinal  layers  are  dis- 
placed. On  the  right  .side  the  choroidal  epithelium  has  disappeared 
in  the  portion  from  which  the  retina  has  been  pushed  away.  On  the 
left  side  the  epithelium  persists  in  this  situation.  The  edge  of  the 
sclerotic  opening  is  seen  to  be  straight  on  the  left  si$e,  and  oblique  on 
the  right;  the  latter,  however,  is  evidently  due  to  the  shape  of  the 
opening,  and  not  to  any  stretching  by  swelling  of  the  nei-ve,  for  the 
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nerve  fibres  liave  a  straight  course,  and  do  not  correspond  to  the  edge  of 
the  ring,  the  space  between  the  two  being  occnpied  only  by  the  transverse 
fibres  of  the  lamina  cribrosa.    (x  15.) 

Fig.  2. — Corpuscles  containing  fatty  globules  and  granules  from  the 
substance  of  the  papilla  shown  in  Fig.  1,  and  to  aggregations  of  which 
the  white  spots  shown  in  PI.  YI.  2  were  due.    (Glycerine  preparation.) 

The  corpuscles  are  of  large  size ;  some  evidently  crammed  with 
masses  of  fatty  matter ;  ia  many,  however,  the  globules  and  granules 
are  aggregated  in  the  centre,  and  the  outer  part  is  clearer,  although 
highly  refracting :  a,  b,  and  c  perhaps  indicate  stages  in  the  formation 
of  these  bodies.  In  a  a  number  of  globules  are  simply  aggregated 
together ;  ia  6  a  similar  aggregation  appears  ia  part  fused  together 
and  bounded  by  a  membrane ;  in  c  the  process  of  union  has  gone  still 
further,    (x  100.) 

Fl&.  3. — Section  of  the  retina  from  the  same  case,  some  distance  from 
the  disc,  showing  an  enormously  distended  vein,  occupying  in  places 
about  two-thirds  of  the  thiclmess  of  the  retina.  It  presents  vertical 
curves,  and  at  the  lowest  part  has  disturbed  the  nuclear  layers  of  the 
retina,    (x  50.) 

Fig.  4. — From  a  section  of  the  optic  tract,  same  case.  The  nucleus- 
like  bodies  are  very  numerous,  and  are  aggregated  into  a  dense  group 
resembliag  a  "miliary  abscess,"  such  as  is  seen  ia  the  medulla  ia 
hydrophobia.    (X  100.) 

Fig.  5. — Orey  atrophy  of  optic  nerve :  transverse  section,  midway 
between  the  eyeball  and  the  optic  foramen.  The  ti'unk  of  the  nerve  was 
grey,  and  gelatiaous  in  aspect,  and  was  not  diminished  in  size.  The 
other  optic  nerve  was  healthy. 

The  appearances  are  precisely  those  seen  in  cases  of  grey  ati'ophy  of 
both  optic  nerves,  such  as  is  met  with  in  locomotor  ataxy.  The  nerve 
fibres  are  completely  degenerated,  a  granular  tissue  representing  them. 
The  normal  trabecules  have  disappeared,  and  through  the  section  of  the 
nerve  are  scattered  tracts  and  islets  of  a  slightly  fibrUlated,  in  places 
almost  homogeneous,  colloid  looking  tissue.  These  tracts  enclose  vessels 
which  can  be  distinguished,  small  ia  size,  and  with  thickened  walls,  in 
the  centre  of  each.  The  fibrillation  is  concentric  to  the  vessel,  and  is 
most  marked  in  the  periphery  of  the  tissue.  In  many  parts  these  tracts 
of  tissue  occupied  a  larger  area  than  the  degenerated  nerve  fibres. 
(X  150.) 

Fig.  6. — Section  of  a  normal  optic  nerve,  for  comparison. 

The  trabeculae  are  regular,  and  contain  only  a  few  nuclei.  Other 
nuclei  are  sparsely  scattered  through  the  section  of  the  bundles  of  nerve 
fibres  ;  the  divided  ends  of  the  fibres  are  represented  by  dots.  In  many 
sections  of  the  same  nerve  no  mxclei  could  be  seen  among  the  fibres. 
(X  150.) 

Fig.  7. — Degenerated  fibres  of  Midler  from  the  retina  in  a  case  of 
acute  albuminuric  retinitis.  (Case  39,  p.  321,  PI.  X.  Fig.  1).  Recent 
preparation. 
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The  fibres  are  swollen  and  cloudy,  especially  in  the  enlarged  extremi- 
ties. Here  and  there  are  minute  refracting  globules,  no  doubt  fatty, 
and  arranged  in  the  fibre  in  a  moniliform  row.    ( X  250.) 

YiG.  8. — Products  of  retinal  degeneration  —  same  case.  (Recent 
specimen.) 

Two  "compound  granule  corpuscles"  are  seen  filled  with  globules 
-and  granules  of  fat.    Two  other  aggregations  of  similar  character,  but 
without  an  enclosing  cell  wall.    A  free  fat  globule  is  also  seen.  Similar 
bodies  were  very  abundant  in  the  opaque  parts  of  the  retina,  and,  by 
theii-  aggregation,  had  caused  the  white  spots  seen  in  PI.  X. 

YiG.  9. — Section  of  the  same  retina  after  hardening  in  Miiller's  fluid, 
showing  the  condition  of  oedema  of  the  retina. 

The  section  is  taken  some  distance  fi'om  the  optic  disc.  The  nerve- 
fibre  layer  (a)  is  normal.  In  the  ganglion-cell  layer,  no  nerve  corpuscles 
are  to  be  seen ;  it  is  occupied  by  large  spaces  apparently  due  to  oedema 
around  the  nerve  cells,  and  from  which  the  nerve  cells  have  fallen  out, 
probably  in  the  preparation  of  the  section.  The  inner  molecular  layer  (c) 
is  normal.  The  inner  nuclear  layer  {d)  is  in  some  parts  normal,  but  is 
interrupted  by  a  large  empty  cavity.  Other  similar  cavities  lie  in  the 
outer  nuclear  layer  (f),  and  cause  it  to  be  much  wider  than  normal. 
The  outer  nuclear  layer  (/)  presents  only  indications  of  a  tendency  to 
dissociation  of  its  elements.  The  layer  of  rods  and  cones  has  disappeared 
(post-mortem  change).    (X  150.) 

Fro.  10. — Section  through  the  same  reiina  near  the  disc  {in  the  position 
of  one  of  the  white  spots  shown  in  PI.  X.  1). 

The  retina  is  greatly  thickened,  as  may  be  observed  by  comparison 
■with  Pig.  9,  which  is  drawn  upon  the  same  scale.    It  also  presents 
evidence  of  detachment  from  the  choroid.    All  the  layers,  except  the 
outer  nuclear  layer,  participate  in  the  thickening,  but  this  is  chiefly  due  to 
the  changes  in  the  nerve-fibre  layer  {a  a'),  which  occupies  about  one  half 
of  the  thickness  of  the  retina.    The  inner  portion  of  this  is  occupied  by 
large,  round,  or  oval  bodies,  some  granular,  others  homogeneous,  but  all 
certainly  the  granular  and  fatty  bodies  shown  in  Fig.  8,  and  altered  in 
appearance  by  the  mode  of  preparing  the  specimen.    Among  them  are 
clear  empty  cavities,  and  many  nuclei.    Similar  bodies  are  scattered, 
although  more  sparingly,  through  the  outer  (lower)  half  of  this  layer 
which  contains  also  many  nuclei.    The  nerve  fibres  have  a  somewhat 
irregular  course,  and  are  separated  by  clear  spaces.    Several  capillaries 
shown  ru  the  section  are  conspicuously  altered.    They  are  dilated  ;  the 
nuclei  upon  them  arc  more  numerous  than  normal.    On  the  larger  vessel 
the  wall  is  distinctly  thickened  at  places  by  a  group  of  such  nuclei. 
Another  capillary  (near  the  right  edge  of  the  figure)  presents  a  series  of 
aneurismal  dilatations,  on  each  of  which  are  one  or  more  nuclei.  A 
small  artery  with  thickened  waU  is  divided  transversely  near  the  lower 
part  of  the  layer.    The  ganglion-cell  layer  {b)  contains  no  nerve  cells, 
but  merely  a  series  of  empty  cavities  with  nuclei  between  them.  The 
inner  molecxilar  layer  (c)  presents  nearly  normal  characters,  but  is 
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rendered  irregular  by  the  changes  in  the  adjacent  layer.  The  inner 
nuclear  layer  (cZ)  is  changed  chiefly  by  the  separation  of  its  constituent 
corpuscles.  In  places,  as  on  the  left,  a  vertical  cleft  extends  through  it, 
corresponding  to  the  position  of  some  of  the  vertical  fibres.  Its  outer 
(lower)  boundary  is  very  irregular,  in  consequence  of  the  extension  of  the 
nuclei  in  places  into  the  next  layer,  especially  along  some  of  the  fibres 
of  Miiller.  The  outer  molecular  layer  (e)  is  much  increased  in  depth, 
and  presents  none  of  its  normal  appearance.  Iri-egular  fibrous  tracts 
extend  vertically  through  it  (altered  fibres  of  Miiller) ;  the  spaces 
between  them  are  in  part  occupied  by  a  material  which  presents  delicate 
interlacing  fibrillse  and  granules ;  in  part  they  are  empty.  The  outer 
nuclear  layer  (/)  is  irregular,  especially  in  its  inner  (upper)  surface, 
the  nuclei  extending  in  places  into  the  last  layer  along  the  vertical  fibres. 
Outside  it  is  a  layer  of  granular  material  {/'),  which  separates  it  from 
the  layer  of  rods  and  cones  {g) .  The  latter  is  much  thickened ;  its 
normal  structm-e  is  replaced  by  a  very  delicate  vertical  fibrillation,  but 
on  its  inner  siu'face  indications  of  the  position  of  the  cones  can  be 
distinguished.  The  striation  of  the  layer  presents  a  slight  curvature, 
which  differs  in  dii-ection  in  the  outer  and  inner  parts  [g  and  g'),  and 
the  transition  between  the  curves  together  with  a  few  molecules  indi- 
cates the  boundary  between  the  inner  and  oviter  portions  of  this  layer. 
A  few  nucleus-like  bodies  are  seen  within  it.  In  the  outer  siu'face  a 
little  pigment-epithelium  adheres.-  Below  tliis  is  an  indistinct  laminated 
layer  (A),  the  effused  material  by  which  the  retina  is  detached  from 
the  choroid.  It  presents  the  same  appearance  of  reticulated  fibrillation 
as  the  substance  which  occupies  the  outer  molecular  layer  (e),  but 
presents  also  an  indistinct  horizontal  fibrillation,  which  gives  an  ap- 
pearance of  separate  layers.    (X  150.) 

Fig.  11. —  Capillary  ayieurisms  and  varicose  capillaries  from  the 
retina  in  a  case  of  diabetes  with  retinal  hcemorrhages.^  (The  vessels  are 
shown  as  seen  in  a  surface  view  of  the  retina.) 

In  the  upper  part  of  the  figure  are  a  series  of  capillary  aneurisms. 
Most  of  these  are  evidently  in  the  side  of  the  vessel ;  three  [a,  &,  e)  are 
situated  laterally,  and  one  (c)  in  front.  At  d  an  aneiu-ismal  dilatation 
is  seen  to  occupy  the  bifurcation  of  a  vessel.  In  a  and  d  the  cavity  of 
the  aneurism  is  empty;  in  e  both  the  vessel  and  the  aneurism  are 
distended  with  blood,  and  the  communication  between  them  can  be 
distinctly  seen.  In  h  and  c  the  aneurisms  contain  granular  material 
the  results  of  degeneration  of  blood,  which  had  probably  coagulated  in 
them  diu'iug  Ufe.  * 

The  lower  figure  (/)  represents  irregular  varicose  dilatation  of  a  sm'ail 
vessel,  which  is  distended  with  blood.  It  is  probably  a  capillary,  but 
the  trunks  into  wliich  it  opens  were  parts  of  the  same  vessel.    (X  150.) 


'  The  case  is  detailed  by  Dr.  Stephen  Mackenzie  in  the  "  Ophth.  Hosp. 
Rep."  vol.  ix  p.  150.  For  the  opportunity  of  examiniag  preparations  of 
the  retina  I  am  indebted  to  Mr.  Netlleship. 
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in  diabetes,  196 

spinal  disease,  111 

Bed,  examiaation  of  patients  in,  4 
BUnd  spot,  in  neuritis,  58 
Blood,  diseases  of  the,  203 

loss  of,  effect  on  retinal  vessels,  20 
amaurosis  from,  205 
Bones,  cranial,  diseases  of,  154 

caries,  154 

necrosis,  160 

thickening,  154 
Brain,  abscess  of,  134 

anaemia  of,  122 

compression  of,  169 

diseases  of,  121 


Brain,  hydatid  disease  of,  144 

hypersemia  of,  122 

inflammation  of,  123 

injuries  to,  158 

softening  of,  128 
{See  "  Softening.") 

tumours  of,  134 
Bright' s  disease,  179, 

arteries  in,  12,  181 

optic  neuritis  in,  82,  187 

retinal  changes  in,  183 
"  Retinitis.") 
Bronchitis,  219 

putrid,  253 
Bulbar  paralysis,  144 

Capillaries,  retiual,  aneurisms  of,  17 
in  Bright' s  disease,  182 
in  diabetes,  198 
varicose,  17 
Capillary  pulsation,  18 
Carbon,  sulphide  of,  poisoning  by,  239 
Cavernous  sinus,  thrombosis  in,  133 

pressure  on,  67 
Cerebellum,  abscess  of,  134 
Cerebral  ancemia,  122 

circulation,  relation  of  retinal  to, 

17,  121 
congestion,  122 
haemorrhage,  125 
softening,  128 

from  atheroma,  132 
emboUsm,  128 
syphilitic  disease,  131 
{See  also  "Brain.") 
Cerebritis,  chronic,  123 
Chiasma,  optic,  effects  of  pressiu-e  on,  61 

a  cause  of  atrophy,  98 
Chlorosis,  208 
Choked  disc,  44,  66,  75 
Cholera,  21,  250 
Chorea,  171 

Choroid,  morbid  states  of,  119 
in  Bright's  disease,  190 
in  leucocythtemia,  218 
tubercles  in,  222 
Choroidal  arteries,  degeneration,  1 20 
embolism,  120 
heBmorrhage,  27 
in  endocarditis,  201 
purpm-a,  219 
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Choroiditic  atrophy,  100 
Choroiditis,  syphilitic,  227 
Cu'culation,  retinal,  17 
obstruction  to,  22 
Coloiir-vision,  examination  of,  262 
affection  of,  in  atrophy,  104 
diabetes,  196 
chronic  alcoholism,  235 
lead  poisoning,  232 
neuritis,  59 
tobacco  poisonina-,  237 
Congestion  of  brain,  122 
of  optic  disc,  39 
in  alcoholism,  235 
caries  of  spine,  169 
cerebral  softening,  128 
chronic  alcoholism,  235 
diphtheria,  249 
general  paralysis,  176 
lead  poisoning,  232 
mania,  179 
parotitis,  249 
tobacco  poisoning,  237 
with  oedema,  42 
Constipation  and  retinal  haemorrhage, 
220 

Cough,  effect  on  retinal  circulation,  26 
Cyanosis,  199 
Cysts  in  brain,  144 

Daylight,  examination  in,  4 
Death,  ophthalmoscopic  signs  of,  255 
Dementia,  179 
Diabetes  mellitus,  196 

insipidus,  199 
Diarrhoea,  220 

Digestive  organs,  diseases,  of,  220 
Diphtheria,  249 
Disc,  optic,  appearance  of,  37 
congestion,  39 
causes,  41 
with  oedema,  42 
inflammation,  43 
structure,  37 

variations  in  colour,  4,  40 
vessels  of,  36 

{See  also  "Nerve,  optic") 

Electricity,  sensitiveness  of  retina  to, 
in  neuritis,  60 


Electricity  in  treatment  of  atrophy,  115 
Embolism  of  cerebral  arteries,  30,  128 
of  middle  meningeal,  a  cause  of  ■ 

atrophy,  99,  130 
of  retinal  artery,  29 
appearances,  31 
symptoms,  34 
in  Bright' s  disease,  192 
cerebral  embolism,  128 
chorea,  171 
heart  disease,  20 1 
typhoid  fever,  241 
capDlary,  of  retina,  in  pytemia, 
252 

Emphysema  of  lungs,  219 
Encephalitis,  chronic,  123 
Endocarditis,  malignant,  201 

septic,  254 
Epilepsy,  172 
Erysipelas,  248 
Eserine,  use  of,  3 
Examination,  methods  of,  2 
Excavation  of  optic  disc,  normal,  37 

in  atrophy,  91 
Exophthalmic  goitre,  170 

Fever  (see  "  Eelapsing,"  "  Typhoid," 

"  Typhus,"  "Scarlet"). 
Field  of  vision — 

in  anaemic  amaurosis,  205 
alcoholism,  235 
atrophy,  103,  107 
quinine  poisoning,  238 
neuritis,  67 
tobacco  poisoning,  237 
for  colours,  104 
Films  over  vessels,  6 
Foramen,  optic,  narrowing  of,  155 

General  paralysis  of  the  insane,  176 
Glaucoma,  hcemorrhagic,  in  albumi- 
nuria, 192 
in  diabetes,  197 

leucooythEemia,  217 
neuralgia,  172 
Glioma,  mistaken  for  cerebral  hremor- 
rhage,  127 
for  softening,  130 
Goitre,  exophthalmic,  170 
.  Gout,  230 
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Growths  in  the  brain,  134 
in  the  eye,  134 

(See  also  "  Tiunoui-a.") 

Heematoma  of  dui-a  mater,  153 
Hsemorrhage,  general,  203 
cerebral,  125 
indication  of,  how  transmitted, 
132 

in  optic  nerve,  46 
meningeal,  127 
retinal,  23 
symptoms,  24 
causes,  26 
in  ague,  245 

Bright' 8  disease,  182 
bronchitis,  219 
cerebral  hsemorrhage,  125 

softening,  132 
endocarditis,  201 
gout,  230 

leucocytheemia,  214 
malarial  fevers,  244 
meningeal  heemoiThage,  127 
meningitis,  purulent,  148 

tubercular,  150 
pernicious  ansemia,  210 
purpura,  218 
optic  neuritis,  48 
scurvy,  219 
septicaemia,  253 
into  vitreous  in  Bright' s  disease, 
192 

Hsemorrhagic  pachymeningitis,  153 
Haller,  circle  of,  37 
Head,  injuries  to,  157 
Heart,  diseases  of,  199 
Heatstroke,  161 

Hemiansesthesia  in  lead  poisoning, 
231 

Hemi-neuritis,  46 
Hemiopia  from  cerebral  disease,  61 
pressure  on  chiasma,  61 

state  of  optic  nerve  in,  98 
Hernia  cerebri,  160 
Hydatid  cysts  in  brain,  144 
Hydrocephalus,  chronic,  146 

atrophy  in,  146 
Hypereemia  of  retiual  vessels,  21 
Hypermetropia,  neiuitis  in,  86 
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Hypermetropia,  recognition  of,  3 
Hysteria,  176 
Hystero-epilepsy,  175 

Injuries  to  head,  157 
Insane,  general  paralysis  of,  176 
Insanity,  176 
Insolation,  122,  161 
Ischsemia,  retinal,  20 

Jaundice,  220 

Kidneys,  diseases  of,  179 
Knee-jerk,  absence  with  optic  nerve 
atrophy,  164 

Labio- glossal  paralysis,  144 
Lardaceous  kidney,  retinitis  with,  183 
Lead-poisoning,  231 
Leucocytheemia,  213 

retinal  veins  in,  11,  213 
Locomotor  ataxy,  163 
Lungs,  diseases  of,  219 

Malarial  fovers,  244 
Mania,  179 
Measles,  242 

Measurements,  ophthalmoscopic,  260 
Melancholia,  179 
Meninges,  heemoiThage  into,  127 

growths  in,  146 
Meningitis,  147 

cerebro-spiaal,  epidemic,  153 

simple,  153 
chi'onic,  148 
in  cerebral  tumour,  137 
meningeal  growths,  147 
septiceemia,  256 
purulent,  148 
simple,  148 
sypliilitic,  152 
traumatic,  153,  160 
tubercular,  148 
Menstrual  disorders,  221 
Mercurial  poisoning,  239 
Micrometry,  ophthalmoscopic,  260 
Migraine,  172 

Miliary  abscesses  in  optic  tracts,  66 

aneurisms  in  retina,  1 6 
Mumps,  249 
Myelitis,  161 
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Nerve  fibres,  opaque,  5 
Nerve,  optic,  atrophy  of,  88 
{See  "Atrophy.") 
changes  in,  36 
congestion,  39 
inflammation,  43 

{See  "Neui-itis.") 
injuries  of,  168 
morbid  states  of,  39 
ibrunk  of,  clianges  in,  55 
sheath  of,  38 
{See  "Sheath.") 
Nervous  system,  diseases  of,  121 

functional,  170 
Neuralgia,  172 
Neuritis,  optic,  43 

descending,  44,  66,  71 
frequency,  75 
in  cerebral  tumotir,  137 
tubercular  meningitis,  151 
intra-ocular  (papillitis),  43 
causes,  63 

recognition  of,  82 
diagnosis,  80 
duration,  64 

pathological  anatomy,  52 
prognosis,  85 
primary,  69 

relation  to  encephalic  disease, 
65 

second  attacks,  62 
stages,  44 
subsidence,  49 

anatomical  change  during,  56 
symptoms,  56 
treatment,  86 
unilateral,  138 
varieties,  78 
in  alcoholism,  236 
ansemia,  acute,  205 
chronic,  209 
pemicioiis,  211 
aneurism  of  internal  carotid,  145 
Bright's  disease,  84,  187 
caries  of  sphenoid  bone,  164 
cerebral  abscess,  134 
hcemorrhage,  126 
softening,  129 
tumour,  63,  135 
oerebritis,  123 


Neuritis  in  chorea,  171 
general  paralysis,  178 
heatstroke,  161 
hydatid  disease  of  brain,  144 
hydrocephalus,  146 
injiu-ies  to  the  head,  157 

spine,  169 
lead  poisoning,  85,  232 
loss  of  blood,  206 
malarial  fever,  247 
measles,  242 

meningeal  hscmon-hage,  127 

tumours,  147 
meningitis,  148 

tubercular,  149 
menstrual  disorders,  221 
myelitis,  162 
orbital  disease,  155 
scarlet  fever,  243 
syphilis,  227 
tumour  of  brain,  135 

course,  139 

significance,  141 
typhoid  fever,  24 1 
typhus  fever,  240 
Neuritis,  retro- ocular,  79 
axial,  79 

{See  "Axial.") 
from  orbital  disease,  99 
Neviro  -  retinitis, 

{See  "Neuritis.") 

CEdema  of  optic  papilla,  42 

in  tubercular  meningitis,  149 
of  retina  in  Bright's  disease,  189 
in  leucocythsemia,  216 
Opaque  nerve  fibres,  6 
Ophthalmia,  pysemic,  251 
Ophthalmic  artery,  thrombosis  in,  29, 
133 

Ophthalmoscopes,  257 
Ophthalmoscope,  on  learning  the,  259 

foi-ms  of,  267 

use  of,  in  medicine,  1 
Ophthalmoscopy,  medical,  objects,  1 
Orbit,  diseases  of,  165 

htemorrhage  into,  156 

inflammation,  156 

injuries,  168 

tumours,  166 
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Pachymeningitis,  htemorrhagic,  163 
Pallor  of  optic  disc  in  aneemia,  208 

in  atrophy,  89 
Papilla,  optic,  38 

estimation  of  prominence,  81 
{See  "Nerve,  optic") 
Papillitis,  39,  43 

{See  also  "  Neuritis.") 
{See  "Atrophy,  consecutive.") 
Papillitic  atrophy,  50,  88 
Paralysis,  general,  of  the  insane,  17G 
Parotitis,  249 
Perineuritis,  46 

retro-ocular,  79 
Perivascular  changes  in  retina,  14 

in  Bright' s  disease,  182 
Pernicious  ansemia,  210 
Phi  egmasia  dolens,  202 
Phthisis,  219 
Plethora,  203 
Plumbism,  231 

Pregnancy,  affections  of  sight  in,  221 
Pressure,  intra- cranial,  relation  to  optic 
neuritis,  70 
intra-ocular,  influence  on  circula- 
tion, 18 
on  apparent  size  of  vessels,  1 1 
Pulsation  of  retinal  vessels — 
arterial,  17 

in  exophthalmic  goitre,  171 
in  neuritis,  46 
capillary,  18 
veins,  19 

rhythmical,  20 
Purpura,  218 
Pysenda,  251 

Quinine  poisoning,  238 

Reflex  theory  of  optic  neuritis,  69,  77 
Refraction,  estimation  of,  3 
Relapsing  fever,  242 
Retina,  affection  in  neuritis,  5 1 

tuhercular  meningitis,  149,  150 
aneurisms  in,  16 

detachment  of,  in  Bright' s  disease, 
191 

^      growths  in,  117 
hasmorrhage  in,  23 


Retina,  morbid  states  of,  116 
vessels  of,  7 

{See  "Vessels.") 
"white  spots  in,  116 
Retinitis,  albuminuric,  183 

anatomical  changes,  188 
complications,  191 
course,  192 

degenerative  form,  185 
diagnosis,  193 
forms,  184 

hsemorrhagic,  187 
inflammatory,  187 
neuritic,  187 
pathology,  191 
symptoms,  190 
treatment,  196 
diabetic,  196 
from  loss  of  blood,  206 
hsemorrhagic,  26 
leucocythsemic,  214 
pigmentosa,  118,  229 
septic,  253 
syphilitic,  227 
Rheumatism,  acute,  244 
chronic,  230 

Salicylic  acid  poisoning,  239 
Scarlet  fever,  242 
Sclerosis  of  cord,  insular,  168 
lateral,  168 
posterior,  163 
of  optic  nerve,  167 
Scotoma,  central,  109 
in  alcoholism,  235 
diabetes,  196 
tobacco  poisoning,  237 
Scurvy,  219 
Septicsemia,  251 
Sexual  organs,  diseases  of,  221 
Sheath  of  optic  nerve,  38 
communication,  67 
distension  of,  55,  67 
effect  on  veins,  10 
relation  to  neuritis,  67,  73 
to  excess  of  sub-arachnoid 
fluid,  72 
tubercles  in,  152,  226 
hsemorrhage  into,  in  meningeal 
hsemorrhage,  127 
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Sight,  how  affected  in  atrophy,  103 
in  neuritis,  60 

in  iutra-cranial  disease,  61,  63 
Silver  poisoning,  239 
Sinus,  cavernous,  effects  of  pressure 
on,  67 

Skin,  diseases  of  the,  222 
Skull,  fracture  of  the,  158 
Small-pox,  244 
Softening  of  brain,  128 

embolic,  128 

inflammatory,  133 

thrombotic,  131 
Spinal  cord,   connection   of  ocular 
changes  with,  97 

diseases  of,  161 

[See  also    ' '  Sclerosis ' '  and 
"  Myelitis.") 
Spine,  caries  of,  169 

injuries  to,  169 
Staphyloma,  posterior,  5 
Stauungs-papilla,  44,  66 
Stomach,  diseases  of,  220 
Strangulation  in  optic  neuritis,  48 

in  descending  form,  71 

mechanism,  71 
Sulphide  of  carbon,  poisoning  by,  239 
Sunstroke,  161 

Syncope,  retinal  vessels  in,  21,  123 
Syphilis,  226  ' 

inherited,  228 
Syphilitic  diseases  of  cerebral  vessels, 
131 

Tension,  intra-ocular,  influence  on 

circulation,  18 
Thrombosis  in  cerebral  vessels,  131 

internal  carotid,  29,  132 

ophthalmic  artery,  29,  133 

retinal  vein,  27 

retinal  artery,  29 
Tissue,  white,  in  front  of  disc,  5 
Tobacco  poisoning,  236 
Tonsillitis,  250 

Tracts,  optic,    changes  in  atrophy, 
102 

in  neuritis,  56 
Tubercles  of  choroid,  222 

in  tubercular  meningitis,  l48 
of  optic  nerve,  225 


Tubercles  of  retina,  225 
Tubercular  meningitis,  148 
Tuberculosis,  222 
Tumour  of  brain,  134 

associated  growth  in  eye,  134 

atrophy  in,  143 

neuritis  in,  63,  135 
of  meninges,  146 
Typhoid  fever,  240 

diagnosis  from  septicsemia,  255 
Typhus  fever,  24(5 

Ursemia,  179 

Urinary  system,  diseases  of,  179 
Variola,  244 

Vaso-motor  theory  of  neuritis,  69,  77 
Vein,  central,  thrombosis  in,  27 

orbital,     communication  with 
facial,  67 
Veins,  retinal,  atony  of,  10 
dilatation  of,  10 
diminution  in  size  of,  1 1 
increased  width  of,  9 
in  aneemia,  11,  208 
cyanosis,  199 
death,  256 

leucocythsemia,  11,  213 

neuritis,  47,  48 

pulsation  in,  19 
thrombosis  in,  27 
varicose,  10 
Venesection,  effect  on  blood,  21 
Vessels,  diseases  of,  202 
Vessels,  retinal,  ansemia  of,  20 
arrangement,  12 
atheroma,  15 
calcification,  15 
congestion,  passive,  22 
course,  13 
degeneration,  15 
hyperremia  of,  21 
in  atrophy,  92 

Bright' s  disease,  181 

convulsions,  20,  173 

malarial  fever,  247 

neuritis,  47 

quinine  poisoning,  238 
pulsation  in,  17 
niptiire,  23 
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Vessels,  retinal,  sclerosis  of,  14 
size,  8 

Yariafcions  in,  9 
structural  changes,  13 
tissue  around,  14 
wall  of,  tHokened,  14 
visibility,  7 

{See  also  "  Arteries.") . 
Vision  (see  "  Sight,"  "  Field  "). 
colour  see  ' '  Colour  vision  " ) . 


Vitreous,  heemorrhage  into,  24 
in  Bright's  disease,  182, 
diabetes,  197 
opacity  of,  in  diabetes,  197 
in  pyeemia,  262 

"White  spots  near  disc,  5 
Whooping-cough,  250 

'   Xanthelasma,  172 
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Practical  Anatomy : 

A  Manual  of  Dissections.  By  Christopher 
Heath,  Surgeon  to  University  College 
Hospital.  Fifth  Edition.  Crown  8vo, 
with  24  Coloured  Plates  and  269  Engrav- 
ings, 15s. 

Wilson's  Anatomist's  Vade- 
Mecum.  Tenth  Edition.  By  George 
Buchanan,  Professor  of  Clinical  Surgery 
in  the  University  of  Glasgow;  and  Henry 

E.  Clark,  M.R.C.S.,  Lecturer  on  Ana- 
tomy at  the  Glasgow  Royal  Infirmary 
School  of  Medicine.  Crown  8vo,  with 
450  Engravings  (including  26  Coloured 
Plates),  1 8s. 

Braune's  Atlas  of  Topographi- 
cal Anatomy,  after  Plane  Sections  of 
Frozen  Bodies.  Translated  by  Edward 
Bellamy,  Surgeon  to,  and  Lecturer  on 
Anatomy,  &c.,  at.  Charing  Cross  Hos- 
pital. Large  Imp.  8vo,  with  34  Photo- 
lithographic Plates  and  46  Woodcuts,  40s. 

An  Atlas  of  Human  Anatomy. 

By      RiCKMAN      J.      GODLEE,  M.S., 

F.  R.C.S.,  Assistant  Surgeon  and  Senior 
Demonstrator  of  Anatomy,  University 
College  Hospital.  With  48  Imp.  4to 
Plates  (112  figures),  and  a  volume  of  Ex- 
planatory Text,  8vo,  £/\.  14s.  6d. 

Anatomy  of  the  Joints  of  Man. 

By  Henry  Morris,  Surgeon  to,  and 
Lecturer  on  Anatomy  and  Practical  Sur- 
gery at,  the  Middlesex  Hospital.  8vo, 
with  44  Lithographic  Plates  (several  being 
coloured)  and  13  Wood  Engravings,  i6s. 


Surgical  Anatomy  : 

A  Series  of  Dissections,  illustrating  the 
Principal  Regions  of  the  Human  Body. 
By  Joseph  Maclise.  Second  Edition. 
52  folio  Plates  and  Text.    Cloth,  £z  12s. 

Medical  Anatomy. 

By  Francis  Sibson,  M.D.,  F.R.C.P., 
F.R.S.  Imp.  folio,  with  21  Coloured 
Plates,  cloth,  42s.,  half-morocco,  50s. 

Manual  of  the  Dissection  of  the 
Human  Body.  By  Luther  Holdkn, 
Consulting  Surgeon  to  St.  Bartholomew's 
and  the  Foundling  Hospitals.  Fourth 
Edition.    8vo,  with  170  Engravings,  i6s. 

By  the  same  Author. 

Human  Osteology : 

Sixth  Edition.  8vo,  with  61  Lithographic 
Plates  and  89  Engravings.  [In  the  Press.) 

Also. 

Landmarks,  Medical  and  Surgi- 
cal. Third  Edition.    8vo,  3s.  6d. 

The  Student's  Guide  to  Surgical 

Anatomy  :  An  Introduction  to  Opera- 
tive Surgery.  By  Edward  Bellamy, 
F.R.C.S.  and  Member  of  the  Board  of 
Examiners.  Fcap.  8vo,  with  76  Engrav- 
ings, 7s. 

The  Student's  Guide  to  Human 

Osteology.  By  William  Warwick 
WagstafI'E,  Assistant  Surgeon  to  St. 
Thomas's  Hospital.  Fcap.  8vo,  with  23 
Plates  and  66  Engravings,  los.  6d. 
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The  Anatomical  Remembran- 
cer ;  or,  Complete  Pocket  Anatomist. 
Eighth  Edition.    32mo,  3s.  6d. 

Diagrams  of  the  Nerves  of  the 
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